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316 STORMWATER MANAGEMENT (SWM) FILTRATION FACILITIES 225

(a) Topsoil Check Dams per each.
(b) Concrete Check Dams per each.

Bioretention Soil Mixture (BSM). BSM will be measured and paid for at the Contract unit price per cubic
yard.
Removal of contaminated BSM and replacement with clean BSM will be at no additional cost to the
Administration.
Water. Water used for saturation of coarse sand and BSM will not be measured but the cost will be incidental
to the pertinent items.
Shredded Hardwood Bark (SHB) Mulch. SHB Mulch will be measured and paid for at the Contract unit
price per square yard for Shredded Hardwood Bark Mulching, 3 in. depth.
Sediment Control for Discharge from Subdrain Pipe Outlets. Control for any sediment-laden discharge
from subdrain pipe outlets will not be measured but will be incidental to the pertinent Erosion and Sediment
Control items.
Topsoil. As specified in 701.04.
Vegetation Installation and Establishment. Vegetation installation and establishment will be measured and
paid for at the Contact unit price for the pertinent landscaping items as specified in 705.04, 707.04, 708.04,
710.04 and 711.04.
Soil Stabilization Matting. As specified in 709.04.
Stormwater Management (SWM) Facility As-Built Certification. As specified.
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317 STORMWATER MANAGEMENT (SWM) FACILITY AS-BUILT CERTIFICATION 226

317 STORMWATER MANAGEMENT (SWM)
FACILITY AS-BUILT CERTIFICATION
317.01 DESCRIPTION

Submit a certification package that affirms that stormwater management (SWM) facilities and practices are
constructed as specified or are functionally equivalent to the designs in the approved SWM Report, revising
the certification package as needed until final acceptance.

317.01.01 SWM As-Built Engineer. The SWM As-Built Engineer (ABE) is responsible for assembling
and certifying the SWM certification package. Duties include adequately documenting that the SWM
facilities have been constructed as specified, and performing inspections during pertinent construction
activities for SWM facilities and practices. The ABE shall be a Professional Engineer (P.E.) registered
and licensed in the State of Maryland and who has at least three years of experience in SWM facility
design and SWM facility construction. Submit one copy of the ABE’s resume to the Engineer. The
resume shall include the following.

(a) Full name of the ABE, License No. and expiration date.
(b) Name of employing company or firm.
(c) Contact information.
(d) Relevant work experience.
(e) Proof of valid certification of the Maryland Department of the Environment (MDE)
Responsible Personnel for Erosion and Sediment Control training course (formerly “Green Card”).
Note: All certifications for the former course MDE Responsible Personnel Training for Erosion
and Sediment Control (“Green Card”) expired on December 31, 2016 and are no longer valid.

The ABE shall have the option to use designees, who are under the direct supervision of the ABE, to
perform the following duties on behalf of the ABE.

(a) Documenting that the SWM facilities have been constructed as specified, including writing
activity inspection reports, taking photographs, and obtaining copies of material approvals and
material test results.
(b) Performing inspections during pertinent construction activities for SWM facilities and
practices, completing the pertinent portions of the SWM facility as-built certification data tables.

When the ABE elects to use designees, submit the names and resumes indicating their experience in the
design and inspection of SWM facilities, of those designees authorized by the ABE to represent the
ABE to the Engineer. Only authorized designees may represent the ABE for the limited duties specified.
317.01.02 SWM Facility As-Built Certification Package. The SWM facility as-built certification
package contains documentation that verifies that that all SWM facilities and practices on the Contract
have been constructed as specified or are functionally equivalent to the designs in the approved SWM
Report.
The SWM facility as-built certification package shall include the following for each SWM facility in the
Contract, presented neatly and legibly, and organized in an easy-to-follow format.

(a) SWM facility construction inspection reports. The inspection reports shall include the
following.

(1) The SWM facility identification number (BMP No. or SWM Fac. No.) and type of
SWM facility or practice.
(2) The date and location of the activity.
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317 STORMWATER MANAGEMENT (SWM) FACILITY AS-BUILT CERTIFICATION 227

(3) Photographs, taken during inspections, that clearly show the construction activities as
listed on the pertinent SWM facility as-built data tables, with narrative descriptions of what
appears in the photographs, the dates the photographs were taken, and the locations.
(4) Verification of whether SWM facility as-built construction is as specified, noting any
deviations from the Contract Documents and how the deviations have been addressed.

(b) Photographs of SWM facilities and practices after all landscaping has been installed and
established, with narrative descriptions of what appears in the photographs.
(c) Copies of pertinent material approval forms.
(d) Copies of pertinent material and installation test reports and results.
(e) Completed as-built certification data tables.
(f) Green line as-built surveys of the SWM facilities and practices signed and sealed by a
Professional Land Surveyor (PLS) who is registered and licensed in the State of Maryland. The
as-built survey data shall be overlaid on the appropriate Contract plan sheet(s) and profile sheets,
at the same scale and datum, and are coordinately correct. The as-built survey data shall be green
in color, clearly legible and easily distinguishable from the Contract Document information. The
SWM facility as-built surveys shall include the following.

(1) Contours. One-foot contour intervals or otherwise match the contour intervals shown in
the Contract Documents. Contours shall cover the entire footprint of the SWM facility or
practice as well as inflow and outflow conveyances when ditches or similar features convey
runoff into or out of SWM facilities and practices.
(2) Drainage Structures. Includes all drainage structures within the footprint of the SWM
facility, including but not limited to inlets, manholes, flow splitters, risers, weirs, end
sections, headwalls, and end walls. As-built data shall include but is not limited to top of
structure elevations, structure lengths, and structure widths; pipe inverts; pipe sizes,
materials, and flow directions; orifice elevations; opening sizes; weir dimensions and
elevations; check dam locations and dimensions; grates; and trash racks.
(3) Riprap and Aggregate. Includes dimensions of riprap and other areas within the
footprint of the SWM facility and practice that show a surface layer of aggregate or riprap,
including forebays.
(4) Embankment Information. Includes embankment heights, widths, and elevations; clay
core locations, dimensions, and elevations; cut-off trench locations, dimensions, and
elevations; pertinent filter diaphragm information; and pertinent pipe cradle information.
Data that cannot be obtained from a field survey shall be provided by the ABE for inclusion
with the SWM facility as-built survey.
(5) SWM Facility Maintenance Access Roads.
(6) Fences. Includes fence that surrounds the footprint of the SWM facility or practice.
(7) SWM Facility Profiles. Includes an overlay of green line as-built data on SWM facility
profiles and typical sections including but not limited to check dam spacing, check dam top
elevations, check dam dimensions, invert elevations, subdrain sizes, subdrain materials,
aggregate and soil thicknesses, material types, clay core dimensions, and cut-off trench
dimensions. Data that cannot be obtained from a field survey shall be provided by the ABE
for inclusion with the SWM facility as-built survey.
(8) Certification. Seal, signature, license number, and date of license expiration of the PLS
who completes the SWM facility as-built survey.
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436 CLEANING AND PAINTING EXISTING STRUCTURAL STEEL 312

436 CLEANING AND PAINTING EXISTING
STRUCTURAL STEEL
436.01 DESCRIPTION

Clean and paint existing structural steel, and repair existing coatings damaged during repairs or by the
Contractor’s operations. Refer to Section 435 for cleaning and painting new structural steel.
436.01.01 Definitions of Areas to be Cleaned and Painted. The following terms designate the specific areas
to be cleaned and painted:

(a) All Steel Surfaces. Steel superstructure elements including but not limited to steel beams, girders,
rockers, bearing assemblies, trusses, floor beams, stringers, joists, purlins, cross-bracings,
lateral-bracings, diaphragms, sway-bracings, scupper downspouts, and support brackets for utilities,
light poles, and sidewalks. It does not include substructure elements, railings, sign structures, utilities, or
light poles.
(b) Outside Facing Surfaces of Beams. The exterior/fascia beams of the structure, including the
underside of the top flange and the web facing away from the structure, the top of the bottom flange, the
outside edge of the bottom flange, the underside of the bottom flange, the inside edge of the bottom
flange, and a portion of the top of the bottom flange on the inside facing surface. The transition between
the existing and new coating on the top of the bottom flange shall occur approximately half way
between the edge of the flange and the fillet. A sharp well-defined transition between the new and
existing coating is not required, but the existing coating shall be feathered. Clean and paint all attached
bearings.
(c) Inside Facing Surfaces of Beams. Beams adjacent to longitudinal joints including the underside of
the top flange and the web facing toward the longitudinal joint, the top of the bottom flange, the inside
edge of the bottom flange, the underside of the bottom flange, the outside edge of the bottom flange, and
a portion of the top of the bottom flange on the outside facing surface. The transition between the
existing and new coating on the top of the bottom flange shall occur approximately half way between
the edge of the flange and the fillet. A sharp well-defined transition between the new and existing
coating is not required, but the existing coating shall be feathered. Clean and paint all attached bearings.
(d) Bearings and Beam Ends. Bearing assemblies and structural steel for the specified distance from
the ends of the beams at the abutments, and the specified distance in each direction from the center line
of the piers for a total of twice the specified distance.
(e) Roadway Joints. All roadway joint steel on the outside, top, and inside surfaces of the parapets, and
from the parapet to the first pavement marking.

Clean and paint each structure using the paint system, finish coat color, and areas according to the Cleaning
and Painting Table included in the Contract Documents.
436.01.02 General. Perform the work according to SSPC Standards and the manufacturer’s recommendations.
Notify the Engineer of structural defects including cracks, missing bolts or rivets, and deterioration detected
during cleaning and painting.
Protect utility pipes, conductors, light fixtures, and conduits from these operations. Do not clean and paint
them unless specified.
Perform Quality Control (QC) inspections to ensure that each phase of the work meets Specification
requirements.
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450 RETAINING WALLS 341

450 RETAINING WALLS
450.01 DESCRIPTION

Construct cast-in-place reinforced concrete footings and stems conforming to the AASHTO definitions of rigid
retaining walls. When retaining wall mounted noise barriers are specified, the anchorage assemblies are
included in the retaining wall. All components shall be as specified unless prior approval for alternatives is
obtained from the Administration.
When piles or drilled shafts (caissons) are specified, refer to Sections 410 and 412, respectively.
450.01.01 Preapproved Alternate Retaining Walls. Alternate retaining walls may only be used when
specified. Only those retaining walls specified will be permitted. All other retaining walls, even though they
are preapproved or have been previously used on Administration projects, are prohibited for use. The
Administration will not consider any other alternate retaining walls as a value engineering change proposal.
Enforcement. These requirements will be enforced on all projects.
Preapproved Alternate Retaining Wall List. Alternate retaining walls are selected from the list of
Preapproved Alternate Retaining Walls [1], which is maintained by the Office of Structures. Procedures for
adding products to the prequalified list may be obtained from the Office of Structures.
Alternate retaining walls that have been previously used on Administration projects without complying with
the preapproval requirements shall be formally submitted through these procedures before they will be added
to the Preapproved Lists for consideration to be used on future projects. These and other retaining wall
systems may be submitted for addition to the Preapproved Lists, but the Administration will not permit these
submittals to be used on an advertised or awarded project.
Deviations. Submit any proposed deviation in materials, post size or shape; panel size or shape; reinforcing
type, size, or placement from what is shown in the Contract Documents or from the preapproved alternate
retaining wall details on file in the Administration’s Office of Structures. All costs for reviews, whether the
details are accepted or rejected, shall be borne by the Contractor. Any fabrication or creation of any retaining
wall element that is a deviation and is made prior to written approval of the Administration shall be at the risk
of the Contractor.
Contract Documents for Preapproved Alternates. If electing to use preapproved alternate retaining wall
systems, only one type retaining wall may be constructed throughout the Contract. Submit substitute plans,
design calculations, and specifications. Plans shall be similar in size and detail to advertised documents.
Working drawings from the fabricator are not acceptable as substitute plan submissions. Include drainage
details and all revisions required to construct the alternate retaining wall system. A professional engineer
registered in the State of Maryland, and who has experience in design of the proposed alternate retaining wall
system shall prepare, sign, and seal all plans, calculations, and specifications. The substitute plans shall bear
the Administration’s title block and be furnished on reproducible paper, linen, or mylar. Contract Documents
for construction of alternate retaining walls shall conform to the practices and procedures of the Office of
Structures. These plans will be issued as a Contract revision replacing the Administration’s plans and be kept
by the Administration as permanent records. All work pertaining to Contract Documents for preapproved
alternates shall be at no additional cost to the Administration.
After substitute plans are approved and issued as a redline revision, submit working drawings bearing the
fabricator or supplier’s title block for review and approval to the Administration or directly to the consulting
engineer as specified in Section Section 499.
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455 NOISE BARRIERS 349

additional cost.
455.03.05 Concrete Stain. Apply prior to backfilling. For concrete posts, use water blasting or other
mechanical means to provide a surface for improved adhesion. Apply two coats according to the
manufacturer’s recommendations and as directed. Apply to the top and full height of the panels, but do not
apply to exposed aggregate surfaces. Before application, ensure that all surfaces are defect free, structurally
sound, clean, dry, fully cured, and free from dirt, dust, curing agents and form release agents, efflorescence,
scale, and other foreign materials.

455.04 MEASUREMENT AND PAYMENT

The payment will be full compensation for all material, labor, equipment, tools, and incidentals necessary to
complete the work. Modifications such as an increase or decrease in the size or number of grade beams, drilled
shafts (caissons), or retaining walls, special anchorages, conflicts with utilities or other obstructions when the
utilities or obstructions were noted in the Contract Documents, or any other modifications required due to the
Contractor’s selection of an alternate spacing, or a preapproved alternate noise barrier when permitted, will be
incidental to the item.
455.04.01 Noise Barrier System will be measured and paid for at the Contract unit price per square foot of
barrier including posts and panels and samples thereof, architectural and noise absorptive finishes, stains and
coatings, base plates, anchor assemblies (except when noise barriers are mounted on retaining walls),
construction templates, temporary supports, steel post protection during panel installation, doors, fire hose
connections, excavation, backfill, caulking, double wide panels, earth retaining panels, special panels and
posts, cast in place portions of noise barriers, block wall portions of noise barriers, underwall gabions and
associated drainage systems, stairs, noise wall access door and hydrant signs, and hardware. Measurement will
be based on the as-planned dimensions, using the length along the face of the barrier times the panel height.
The cost of any reviews for proposed deviations as specified in 455.01.02 will be deducted from the monies
due the Contractor.
455.04.02 Grade Beams and Offset Brackets will not be measured but will be paid for at the pertinent Contract
lump sum price, which also includes excavation, reinforcement, concrete, and backfill.
455.04.03 Drilled Shafts (Caissons) will be measured and paid for as specified in 412.04.
455.04.04 Retaining walls will be measured and paid for as specified in 450.04.
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456 ARCHITECTURAL TREATMENT
456.01 DESCRIPTION

Provide architectural treatment on structures such as bridge end post, parapets, abutments, piers, retaining
walls, and noise barriers. The type of architectural treatment shall be as specified. Apply form release agents,
form stripping methods, patching materials, and construction procedures that are mutually compatible with the
surface finish and concrete stain. Architectural treatments not requiring form liners or stain shall conform to all
applicable requirements including sample panels.

456.02 MATERIALS

Form Liners As specified

Form Release Compound 902.08

Concrete Stain 902.18

456.02.01 Form Liner. Match the form liner finish to the textured finish as specified.
The form liner shall attach easily to the forming system, and shall not compress more than 0.021 ft when
poured vertically at a rate of 10 ft/hour. Provide liners capable of withstanding anticipated concrete pour
pressures without leakage causing physical or visual defects. Provide liners that do not cause concrete surface
deterioration or weakness in the substrate when removed.
456.02.02 Form or Wall Ties. When form or wall ties are used that result in a portion of the tie permanently
embedded in the concrete, submit the type of form ties for approval prior to use in this work.
456.02.03 Form Release Compound. Provide release agent that is compatible with the surface finish and
concrete stain to be applied.
456.02.04 Concrete Stain. Provide the color of the concrete stain for the Color No. specified per
AMS-STD-595A or match an existing structure where specified. Provide a penetrating stain mix coloring
agent with compatible color finish designed for exterior application on new or old concrete with field evidence
of resistance to moisture, alkali, acid, mildew, mold and fungus discoloration or degradation. Provide
breathable coloring agent that allows moisture and vapor transmission. Select the stain from the Qualified
Products List (QPL) [2] maintained by the Office of Materials Technology.

456.03 CONSTRUCTION

Furnish and install form liners and provide aesthetic treatment as specified. When form liners are specified,
submit actual form liner to be used for tentative approval. Final approval of the form liner will be dependent
on how a particular form liner is to be placed throughout the entire structure to achieve the desired aesthetic
for the project.
456.03.01 Contractor Uniformity Responsibility. When a project specifies that the same architectural
treatment be applied to multiple structures and portions of various structures such as parapets, abutments,
piers, retaining walls, and noise barriers that will be in close proximity of each other, ensure that the same
architectural treatment or manufacturer’s form liner is used by all subcontractors and that any staining
requirements are uniform throughout those structures. The Administration’s form liner approval process
ensures that the specific form liner produces a product that conforms to the specified results; it does not relieve
the Contractor of the responsibility for uniformity throughout the project. Apply architectural treatments as to
not provide a detectable repeating pattern for the length of the element, unless this effect is desired by the
Administration.
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456.03.02 Inspection of Architectural Treatments. Inspect all elements to be used in the final structure for
aesthetic treatment acceptability at the fabrication plant prior to loading on shipping vehicle, when applicable.
Inspections shall also be conducted upon delivery of elements at the project site and prior to final acceptance
of the structure for maintenance.
456.03.03 Outdoor Lighting Conditions. Make aesthetic treatment inspections for all elements in outdoor
lighting conditions. “Outdoor lighting conditions” is defined as during daylight hours in direct sunlight or
under artificial lighting providing a minimum illumination of 20 ft candles (20 fc) across the entire inspection
area. The Contractor or producer shall provide certified test results by a professional lighting expert acceptable
to the Administration that any artificial lighting arrangements meet a minimum of 20 fc across the entire
inspection area. Elements failing to conform to these requirements will be rejected.
456.03.04 Sample Panels. When applicable, sample panels are not to be fabricated until the form liner has
been approved by the Administration for use on the project. Prior to fabrication or construction of elements to
be used in the final structure, demonstrate workmanship by constructing an approved sample panel for the
architectural treatment specified using approved form lining materials, surface coloring, aggregate, and/or
absorptive finish. Provide sample panels at the project site for inspection and approval. Use the same
formwork including form or wall ties proposed for use and concrete placement for the sample panel as that
used for the finished structure.
The form liner used shall produce the same pattern that is intended for use on the finished structure. When the
finished structure will contain vertical or horizontal form liner seams/joints, the sample panel shall include the
same appropriate seams/joints. Provide sample panel of unreinforced concrete cast in the same position
(vertically or horizontally) as will be the finished product to determine the surface texture resulting by use of
the form liner. The minimum size of concrete sample panel shall be 6 in. thick, 4 ft wide and 4 ft high.
Remove rejected samples from the project and submit a new sample at no additional cost to the
Administration. The approved sample panel shall remain on the site as a basis for comparison to the structure.
456.03.05 Preliminary Sample Panel Digital Photograph Inspection. Provide digital photographs of the
small sample panel (4 x 4 ft). Supply the photographs by email or CD at the time the Administration is notified
of panel delivery to the project site. The photographs will be used in evaluating the acceptance of the finish,
but will not replace or supersede the delivery of sample panels as required in the specifications. The
Administration reserves the right to make an on-site inspection at any time, or to request additional
photographs.
Use a digital camera with a minimum resolution of 6.1 megapixels, and take all photographs without the use of
the camera’s zoom features. Take all photographs with the camera’s line of sight being approximately
perpendicular on the horizontal to the surface of the sample panel. Heed this requirement throughout this
procedure regardless of the orientation of the sunlight. Take multiple photographs with variations in the angle
of the sunlight shinning on the sample panel. This may be accomplished by rotating the sample panel so that
the sunlight shines from almost directly behind the camera (90 degrees from the sample panel face), to a side
lighting view where the sunlight shines on the surface from about 170 degrees from the sample panel face.
Take photographs in approximately 15 degree increments, and be free of shadows from the camera and other
foreign objects. The camera may be required to be plus or minus perpendicular to accomplish this requirement
when the sun is shining on the sample panel at a 90 degree angle.
Submit additional photographs depicting the relief, colors, etc., provided that they conform to these
requirements.
Take photographs so that the top and bottom of the sample panel fills the camera’s view screen without the use
of the zoom feature. Place a card adjacent to the sample panel in each photograph identifying the
Administration’s Contract Number, the supplier, the casting date for each panel; and a 1 x 6 in. black bar, a
ruler, or other means of showing scale that is legible when viewing the photograph.
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Take all photographs in the presence and at the direction of the Administration’s Inspector, and submit
electronic copies made directly from the camera’s memory device to them at the time of the inspection
(enhancing or modifying the photographs in any way is prohibited). The Inspector will forward the
photographs and the information below to the Office of Structures, Office of Highway Development, and the
Landscape Programs Division, as appropriate. Provide certification of the photographs at the same time that
the photographs are submitted. The certification with the photographs shall contain the following information:

(a) Casting date.
(b) Contract Number.
(c) Description of the sample with file names for each sample.
(d) Number of images sent.
(e) Date and time the images were shot.
(f) Panel serial numbers, or other identifying markings.
(g) A certification that the panel has not been used on a previous project, that the panel is uniquely
marked, and that the photographs were taken in their presence.

Failure to produce legible electronic photographs in accordance to these requirements will be cause to delay
the evaluation of sample panels/posts, at no additional cost to the Administration or any Contract time
extension.
456.03.06 On-site Inspection. Following submittal of acceptable photographs, and at the discretion of the
Administration, the Office of Structures, Office of Highway Development or the Landscape Programs
Division will conduct an on-site inspection of the sample panels for approval of aesthetic treatment for use on
the final structures. The inspection will include the staining and final finish of the sample panels.
456.03.07 Production Requirements. Carefully blend form liner butt joints into the approved pattern and
finish off the final concrete surface. There shall be no visible vertical or horizontal seams or conspicuous form
marks created by butt joining form liners. The finished texture, pattern, and color shall conform to the
approved sample panel, and shall be continuous without visual disruption. The Engineer may reject portion of
the structure for failure to comply with these requirements. Remove rejected portions of the structure
completely from the project at no additional cost to the Administration.
Prior to each pour, clean the form liners to be free of build up. Visually inspect each liner for blemishes and
tears. Make repairs according to the manufacturer’s recommendations and at no change in the appearance of
the final product.
Securely attach form liners to forms according to the manufacturer’s recommendations, and with less than a
1/4 in. seam.
Apply the release agent in accordance to the manufacturer’s recommendations so as not to be detrimental to
the final structural appearance or the application of stain or other surface treatments.
When the concrete is at least 28 days old, pressure wash surfaces to be stained with a pressure washer set at
3000 psi to remove laitance. Hold the fan nozzle perpendicular to the surface at a distance of 1 to 2 ft.
Abrasive blasting is prohibited. Provide a completed surface free of blemishes, discolorations, surface voids,
and conspicuous form marks as approved. Correct any surface problems at no additional cost to the
Administration.
Unless otherwise specified, apply two coats of concrete stain according to the manufacturer’s
recommendations and as directed.
When the Contract Documents include expansion joints, finish the joint material so as to visually continue the
simulated stone/brick pattern uninterrupted. Include a sample of the colored expansion joint material in the
sample panel for approval.
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465 MISCELLANEOUS COATINGS FOR
METAL (STEEL)
465.01 DESCRIPTION

Furnish and apply various coatings to metal surfaces as specified. Refer to Sections 435 and 436 for cleaning
and painting new and existing bridge structural steel, respectively.

465.02 MATERIALS

Paint System C 912.05

Fusion Bonded Epoxy Powder Coating for Steel 917.02

Fusion Bonded Polyester Powder 917.03

Hot Dip Galvanized Zinc A 123, A 153, and 465.03.05(c)

Galvanizing Repair A 780 and 465.03.05(c)

Use paint and powder coating material selected from the Qualified Products List (QPL) [1].

465.03 CONSTRUCTION

Perform cleaning and coating in an approved, environmentally controlled plant. The Administration shall have
access to each part of the process and reserves the right to witness or perform any Quality Control testing on a
random basis.
Use polyester powder coating when coatings other than paint are specified for steel, or as directed.
The powder coating applicator shall have demonstrated the ability to properly apply and cure the materials of
the system and shall be on the Administration’s Approved List of Applicators prior to application of any
coatings. Galvanizers shall be on the Administration’s Approved List of Galvanizers.
465.03.01 Nongalvanized Carbon Steel. Prepare steel metal surfaces as specified in 436.03.10(h). Clean all
items to be coated of any oil or grease; and abrasive blast to Near White according to SSPC-SP 10. Remove
weld spatter, slivers, hackles, or other defects. Protect cleaned surfaces from high humidity, rainfall, and
surface moisture; and do not allow to flash-rust. Ensure that the blast profile is 2 to 3 mils as per D 4417,
Method C.

(a) Epoxy Powder Coating System. Provide system consisting of a single coat of epoxy powder
coating. Ensure that the thickness of the cured coating is 7 ± 2 mils when measured according to SSPC
PA2.
(b) Polyester Powder System. Provide system consisting of Coat I of System C and a TGIC
(Triglycidyl Isocyanurate) polyester powder finish coat. Apply the polyester powder according to the
manufacturer’s recommendation and in an operation that immediately applies the powder after the
organic zinc rich primer has fully cured. Ensure that the dry film thickness of the organic zinc rich paint
is 3 to 5 mils and the thickness of the cured polyester coating is 5 to 9 mils according to SSPC PA2.

465.03.02 Hot Dip Galvanized Carbon Steel. Metals that have reactive steel chemistry require the galvanizer
to perform steps to ensure proper adhesion and to reflect this in their quality control plan according to B 571.
Ensure that the finished galvanized product is free of excessive zinc areas, weld spatter, slivers, ash, and dross
or other detriments. Paint or powder coat hot dip galvanized steel as specified. Use an anti-out-gassing type
powder coating material for galvanized items. Do not galvanize items more than one month prior to coating
and do not water or chromate quench.
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Clean and smooth surfaces to be coated by sweep blasting according to D 6386. Store items to be coated in an
environment free of moisture and dust for a maximum period of 12 hours, when coating application does not
immediately follow the sweep blast surface preparation.

(a) Paint System. Ensure that all paint within the paint system is from the same manufacturer and that
intermediate and finish coats conform to Coats II and III of System C, respectively. Apply all coatings
using methods and under conditions recommended by the paint manufacturer. Measure the thickness of
the coating according to SSPC PA2.
(b) Polyester Powder Coating System. Place prepared surfaces in a preheated oven and heat for the
necessary amount of time. Out-gas galvanized metal surfaces by preheating the surfaces to a temperature
50 F greater than the cure temperature; but not exceeding a surface temperature of 390 F.
Follow the powder coating manufacturer’s’ instructions with regards to the metal surface temperature,
applying the coating material, and maintaining the cure parameters.
Apply the powder electrostatically and cure at a temperature not to exceed 50 F less than the out-gas
temperature immediately after out-gassing, then cool the preheated piece to 50 F less than the out gas
temperature. Allow galvanized surfaces for items with different thicknesses to cool to at least 50 F
below the out gas temperature prior to the application of the powder. Provide a polyester coating
thickness of 5 to 9 mils when measured according to SSPC PA2.

465.03.03 Adhesion. Achieve at least 4 A adhesion of the paint or powder coating system to either bare or
galvanized metal when tested according to D 3359, Method A.
465.03.04 Testing. Provide holiday and pinhole free painted and powder coated finished surfaces when tested
with a low voltage holiday detector (minimum 67 1/2 volts) according to D 5162. No more than one deficiency
per 5 square feet is acceptable. Repair all holidays detected with additional coating.
Visually inspect all items for blisters, sags, and other deficiencies and repair as specified in 465.03.05, if
required. Damaged or deficient areas shall not exceed 1/2 of 1 percent of the surface area of the item. Items
requiring repairs exceeding 1 in. in the narrowest dimension shall be rejected.
465.03.05 Touch Up System. 436.03.24. Provide a compatible touch up system to repair defects, areas
damaged during erection, and all visible open areas. Prepare areas to be repaired and apply touch up systems
according to the coating manufacturer’s recommendations.

(a) Select the epoxy powder touch up material producer from the Administration’s Approved List.
(b) Use a two component aliphatic polyurethane polyester powder touch up system as specified in
912.04.02. The coating thickness of the touch up material for powder coating may be applied in multiple
coats and shall be the same thickness as the powder coating. Use Coat I of System C to repair damage to
the coating that penetrates to the metal surface; followed by the polyurethane.
(c) Make any necessary repairs to the galvanizing according to with A 780, using the hot stick or
metalizing method. Use Coat I of System C for repairing the galvanizing if it is to be powder coated.

465.03.06 Color. The color of all coatings and touch up systems shall match AMS-STD-595A and the
following as specified:
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COLOR COLOR NO.

Brown 20040

Black 27038

Green 24108

465.03.07 Certification. Paint shall meet 912.01.03, epoxy powder coating shall meet 917.02.02, and
polyester powder coating shall meet 917.03.04.
The acceptance of hot dip galvanized zinc will be based on inspection and shall meet A 123, A 153, and the
Contract Documents.

465.04 MEASUREMENT AND PAYMENT

Coatings for metal will not be measured but the cost will be incidental to the pertinent items specified.
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499 WORKING DRAWINGS
499.01 DESCRIPTION

Schedule and distribute working drawings, which are described in TC-1.03 and TC-4.01. Working drawings
shall exhibit good drafting practices and represent the original work of the Contractor, fabricator, or supplier.
Duplicated portions of the Plans will not be accepted. When requested by the Administration or consultant,
submit calculations or other information deemed necessary to backup working drawings. Sign and seal
calculations and other backup material by a professional engineer registered in the State of Maryland.

499.02 MATERIALS

Not applicable.

499.03 CONSTRUCTION

499.03.01 Schedule. As a first order of work, prepare and submit a schedule for the submission of the working
drawings as specified in 499.03.02 or 499.03.03. Coordinate the schedule with and in full accord with the
Progress Schedule submitted to the procurement officer as specified in GP-8.04 and TC-5.02.
The schedule shall include each type of working drawings (e.g. form plans, structural steel, etc.), approximate
number of drawings to be reviewed, estimated date of first submission, and estimated rate of submission of
drawings (e.g. 5/wk). Where possible, submit the most crucial drawings first with sufficient time for review to
minimize delays during construction.
499.03.02 Consultant Engineering Firm. When the Contract Documents specify that a consultant
engineering firm is to review the working drawings for the structure, send all working drawings to that firm.
To expedite the checking and distribution of working drawings, fabricators or suppliers may send prints
directly to the appropriate consultant engineering firm with copies of all correspondence to the Contractor,
Director - Office of Structures, and the District Engineer. If the Contractor requests that all plans be routed
through the Contractor’s office, then the establishment of that procedure should be the first order of work in
order to avoid possible misunderstandings as to the processing. Be advised that this plan of action will delay
the turnaround time and will not constitute grounds for complaint or a time extension.
The Contractor, fabricator, or supplier shall furnish to the consultant engineering firm 10 prints each of all
working drawings, etc., for primary review.
Once primary review is complete, the Contractor, fabricator, or supplier shall furnish to the consultant
engineering firm additional prints (number to be furnished by primary reviewer) for stamping and forwarding
to the Administration’s Office of Structures for secondary review and distribution.
All working drawings for the structures will not be considered accepted until they bear the acceptance stamps
of both the consultant engineering firm and the Administration’s Office of Structures.
499.03.03 Office of Structures. When no consultant engineering firm is specified, send all working drawings
for the structures to the Director - Office of Structures.
To expedite the checking and distribution of working drawings, fabricators or suppliers may send prints
directly to the Director with copies of all correspondence to the Contractor and the District Engineer. If the
Contractor requests that all drawings be routed through the Contractor’s office, then the establishment of that
procedure should be the first order of work in order to avoid possible misunderstandings as to the processing.
Be advised that this plan of action will delay the turnaround time and will not constitute grounds for complaint
or a time extension.
The Contractor, fabricator, or supplier shall furnish to the Director 10 prints each of all working drawings, etc.,
for primary review.
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504 ASPHALT PAVEMENT
504.01 DESCRIPTION

Construct Asphalt Pavement.

504.02 MATERIALS

Performance Graded Asphalt Binders 904.02

Tack Coat 904.03

Asphalt Mixes 904.04

Crack Filler 911.01

Production Plants 915

504.03 CONSTRUCTION

Quality Control Plan. Submit a Plant Quality Control Plan and a Field Quality Control Plan (QCP) at least 30
days prior to placement of any asphalt pavement. Submit the Plant QCP to the Office of Materials Technology
(OMT) for approval. Submit the Field QCP to the District Engineer for approval. The Plans shall contain a
statistically based procedure of random sampling and show methods proposed to control the equipment,
materials, production, and paving operations. Discuss the QCP requirements in the pre-construction, pre-pave
and progress meetings.
The Plant and Field QCP shall contain:

(a) Name and location of asphalt production plants,
(b) Laboratory and field personnel qualifications,
(c) Inspection and record keeping methods, and
(d) Minimum frequencies of sampling and testing.

Use the Quality Control Plans for Plants Template [1] to address all requirements necessary for plant quality
control and plant approval.
Corrective actions will be taken for unsatisfactory construction practices and deviations from the Contract
Documents.
Plan Administrator and Certified Technicians. The QCPs shall designate a Plan Administrator who shall
have full authority to institute any action necessary for the successful implementation of the Plan. The Plan
Administrator may supervise the QCP on more than one project if that person can contact the job site within
one hour after being notified.
The QCP shall also designate a Certified Asphalt Plant Technician – Level 2, a Certified Asphalt Field
Technician, a Certified Inertial Profiler Operator, a Certified Asphalt Plant Technician – Level 1, or Trainee
Technicians per the Mid-Atlantic Region Technician Certification Program (MARTCP) and the Maryland
Technician Certification Program.
A Certified Plant Technician shall be present at the plant during asphalt production and shipment unless
otherwise approved in the Plant QCP. The technician shall perform quality control sampling, testing and
documentation as specified.
A Certified Field Technician shall be present at the job site unless otherwise approved in the Field QCP. The
technician shall be responsible for the required field quality control sampling and testing. Deviations from the
QCP shall be cause for immediate suspension of production and paving operations.
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The Certified Technicians shall perform sampling for quality control, quality assurance, acceptance, split
sampling, and verification. Submit quality control test results to the Engineer.
MARTCP-Certified Technicians found deficient in their duties will have their certification(s) rescinded, as
determined. Replace the deficient technician with a certified technician before resuming production and
paving operations.
Records. Maintain complete records of sampling, testing, corrective actions and quality control inspection
results. Provide copies of the reports upon request.
Maintain linear control charts or use other types of control charts (such as standard deviation or range), as
approved. Control charts may be maintained by production, by mix, or by mix per project. Maintain the
control charts in the quality control laboratory per the QCP. The control charts shall identify the mix design
number, each test result, and the upper and lower limits specified for each test. Retain all original Quality
Control worksheets for five years.
Quality Assurance (QA). The Administration will perform independent QA sampling, testing and
inspections. QA consists of the following:

(a) Periodically observe the performance of Quality Control (QC) or QA testing,
(b) Monitoring control charts,
(c) Directing the sampling of mixes behind the paver prior to compaction,
(d) Directing the sampling of mixes at the plant site,
(e) Directing the sampling of cores taken from the compacted pavement,
(f) Monitoring conformance with the approved QCP(s), and
(g) Quality control sampling and testing procedures and quality control sampling and testing equipment
will be evaluated per the Independent Assurance (IA) program.

504.03.01 Equipment. All production and paving equipment will be subject to approval. Ensure the plant is
ready for inspection per 915.01.02.
Hauling Units. Refer to 915.02(f).
Pavers. Pavers shall be equipped with a means of preventing the segregation of the coarse aggregate particles
when moving the mix to the paver augers. The means and methods used may consist of chain curtains,
deflector plates, or other such devices, or any combination of these per the manufacturer’s recommendations.
Demonstrate that modifications to the paving equipment have been implemented on all pavers prior to use on
the project.
Use a self-contained, self-propelled unit for mainline paving. Inspection and approval will be based upon the
manufacturer's recommendations. The paver shall:

(a) Produce a finished surface of the required smoothness and texture without tearing, shoving, or
gouging the mix.
(b) Be operated in a manner which delivers a homogeneous mix the full width of the pavement.
(c) Have automatic controls capable of maintaining the grade and transverse slope within the required
tolerances set forth in the contract documents.
(d) Use auger extensions to maintain a distance no greater than 18 in. from the end of the auger to the
end gate when screed extensions are used.

Provide reference lines or other approved markings to control the horizontal alignment.
Manual operation will be permitted to make grade changes for constructing irregularly shaped and minor
areas.
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522 PORTLAND CEMENT CONCRETE
PAVEMENT REPAIRS
522.01 DESCRIPTION

Repair plain, conventionally reinforced, or continuously reinforced portland cement concrete pavement.
Repairs are either Type I, 6 ft to less than 15 ft in length; or Type II, 15 ft and greater in length.

522.02 MATERIALS

Refer to 520.02 except as follows.

Graded Aggregate for Base Course 901.01

Crusher Run Aggregate CR-6 901.01

Portland Cement Concrete 902.10, Mix No. 9

Nonshrink Grout 902.11(c)

Epoxy Grout 902.11(d)

Epoxy Adhesive 921.04

522.02.01 Polyester Grout. A polyester grout may be used in lieu of epoxy grout, provided the grout
conforms to 902.11(d). Identify cartridge type systems by batch or lot number.
522.02.02 Epoxy Adhesives. Refer to 921.04. Use water insensitive materials classified as Type IV, Grade 3,
Class B and C.
522.02.03 Reinforcement. Section 908 for reinforcement, including load transfer assemblies, tie bars,
deformed steel bars, and longitudinal tie devices, except all material shall be epoxy coated.

522.03 CONSTRUCTION

The Engineer will determine the areas to be repaired and the type of repair. Prior to the start of repairs, submit
a proposed repair plan, including equipment, methods, and procedures. Protect the repair area against damage
from all causes. Repair or replace any part of the repaired pavement that is damaged. Make repairs in only one
lane at a time for each roadway.
522.03.01 Equipment. Refer to 520.03.01.
522.03.02 Weather Restrictions. As specified in 520.03.02, except perform this work only during the months
of April through October, unless otherwise permitted in writing. When the range in daily temperature is
expected to exceed 15 F, concrete may be placed in the late afternoon after the existing pavement has achieved
its maximum expansion, unless otherwise directed.
Cold weather protection shall conform to 520.03.12, except use insulated blankets when the ambient air
temperature is less than 70 F.
522.03.03 Saw Cuts and Removal of Existing Pavement. Make all saw cuts perpendicular using a diamond
saw blade. Remove concrete slabs by the lift out method in large sections. No other method of slab removal
shall be used unless approved. Complete all repairs within the same working day on which the pavement is
removed.
Repair adjacent slab damage caused by the removal operations.
Perform saw cutting and pavement removal as follows:
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(b) Measure a full 25 ft section after each exempt area.
(c) Perform three measurement runs per MSMT 563 [1]. The coefficient of variation of the overall
average IRIs shall be less than or equal to 2 percent for three runs.
(d) When the first three runs do not meet the above criteria, perform additional runs until three measured
runs meet the criteria. Submit the acceptable three runs to the Administration. Only the median run
(based on average IRI) will be considered for the QC IRI data and will be used to compute any pay
adjustments.

535.03.02.04 Exempt Areas. The following pavement areas are exempt from profiling and reporting for pay
adjustment:

(a) Shoulder areas.
(b) Parking areas of ride sharing facilities or park and ride lots.
(c) Pavements of ramps, side street tie-ins, acceleration lanes, or deceleration lanes less than 1000 ft in
length.
(d) Bridge decks, railroad crossings, stop signs, and pavement within 50 ft thereof.
(e) Pavement within 50 ft of transverse joints that separate it from existing pavement. This does not
apply when a transverse joint is paved on both sides as part of one contract.
(f) Pavements on projects with less than 1000 center lane ft, after elimination of areas not to be profiled
under items (a) through (e).
(g) Ramps greater than 1000 centerline ft with radius less than 2000 ft.

Perform Pavement Surface Checks on areas listed above as specified in 504.03.14.
535.03.02.05 Defects. When any section IRI is greater than or equal to IRIe per Table 535 B, take one of the
following corrective actions as directed and at no additional cost.

(a) Remove and replace the pavement that is greater than or equal to IRIe,
(b) Grind the section to bring the section IRI into conformance, or
(c) Accept the Defect Cost for any defective section where corrective action is not performed. The
Defect Cost is determined as specified in 535.04.01.

Perform the above corrective actions to each defective section as determined. Approval to waive (a) or (b)
does not constitute a waiver of (c) unless explicitly stated.
535.03.02.05.01 Re-Profiling

(a) Re-profile all affected pavement sections after any corrective work, including any additional
transverse paving joints created, to determine if the sections are within specification.
(b) The re-profiled data shall include the section prior to the corrected sections and the four sections
after the corrected sections.
(c) The re-profiled data shall be used for final pay calculations; however, the minimum IRI value for any
corrected section shall be limited to IRIc.

535.03.02.06 Defects Not Due to Workmanship. When it is determined that a defect is not the result of
substandard workmanship, a written justification for removing the defect from final pay calculations will be
provided to the District. The matter will be discussed with OMT before the final pay adjustment is determined.
535.03.03 Paving Quality Assurance Testing for Pavement Profile (IRI). The Administration may measure
sections of the pavement to verify the QC data.

(a) The QC data will be used for any pay adjustments on the project if the QA measurements have not
been performed within 14 calendar days from the date that the completed QC data was submitted.
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(b) Perform QA testing as specified in 535.03. The initial QA test will consist of one run on all 25 ft
sections. The initial QA run and the median QC run will be compared to determine QC data acceptance.
(c) The average IRI, the number of defects, and the number of tested sections will be compared as
follows:

 TABLE 535 A

STATISTIC UNIT QC DATA TOLERANCE WITH RESPECT TO QA DATA

Average IRI in./mile ± (2% + 2)

Number of Defects Sections ± (10% + 2)

Number of Tested Sections Sections ± (1% + 1)

The QC data will be used for all pay adjustments when it falls within the above tolerances.
535.03.03.01 QA Runs

(a) Perform a minimum of two additional QA runs when the QC data does not agree with the initial QA
data and a cause cannot be determined.
(b) The initial and two additional QA runs will then be evaluated to determine if the coefficient of
variation of the overall average IRIs is less than or equal to 2 percent for the three runs.
(c) When the three QA runs do not meet the above criteria, additional runs will be performed until three
measured QA runs meet the criteria.
(d) The median run (based on average IRI) of the three QA runs will then be re-compared with the QC
data in conformance with Table 535 A.

535.03.03.02 Profiler Quality Corrective Actions. If the QC and QA data are still not within the tolerances
described in Table 535 A for Average IRI or Number of Defects, retest both profilers per MSMT 563 [1] to
determine their conformance and recalibrate or repair as necessary.

(a) If the QC profiler is not brought into compliance within three paving days, cease paving operation or
use another standardized profiler to collect QC data.
(b) Once the QC profiler is brought into compliance, previously tested sections may be retested for
comparison with the QA data or the QA data can be accepted as the basis for any pay adjustment on all
sections.
(c) If the QA profiler is out of compliance, then the QC data for all sections tested will be accepted.
(d) If both profilers are found to be in noncompliance, repair or recalibrate as necessary and repeat all
QC and QA testing since the previous comparison.

When the QC and QA data for Number of Tested Sections are not within tolerance, recalibrate the respective
Distance Measuring Instruments (DMIs) and perform additional QC testing until the QC data meets the
tolerance criteria.
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535.04 MEASUREMENT AND PAYMENT

Pavement surface profile testing costs will be incidental to the SAM surface material or PCC material as
specified. Payment will be full compensation for all set up, technicians, traffic control, any type of corrective
work to bring the pavement into conformance, and for all material, labor, equipment, tools, and incidentals
necessary to complete the work.
535.04.01 Pay Limit and Pay Adjustment Determination. The pay limits and pay adjustment will be
determined according to MSMT 736 [3] as provided on the MDOT SHA Ride Specification webpage (http:/ /
www. roads. maryland. gov/ Index. aspx?PageId=32 [4]) and based on the factors shown in Table 535 B.

TABLE 535 B

DESCRIPTION VALUE UNITS

Pmax Maximum Incentive for Overall IRI + Dollars per lane-mile

Pmin Maximum Disincentive for Overall IRI + Dollars per lane-mile

IRIa IRI for Maximum Incentive + Inches per mile

IRIb Minimum IRI for Full Pay + Inches per mile

IRIc Maximum IRI for Full Pay + Inches per mile

IRId IRI for Maximum Disincentive + Inches per mile

IRIe IRI threshold for Defects + Inches per mile
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549 PAVEMENT MARKINGS
549.01 DESCRIPTION

Apply durable and nondurable pavement markings (lines, letters, numbers, arrows and symbols) to various
surfaces at locations and in patterns as specified or as directed.

549.02 MATERIALS

As specified.

549.03 CONSTRUCTION

549.03.01 Quality Control (QC). Submit a proposed Quality Control Plan (QCP) at least 30 days prior to the
pre-striping meeting.
Address procedures for random sampling as specified in MSMT 729 [7]. Provide detail as to how the
equipment and material will be controlled to ensure conformance with the specifications. Include the
following.

(a) Manufacturer’s application recommendations,
(b) Personnel certifications,
(c) Inspection and record keeping procedures,
(d) Minimum frequencies of sampling and testing as specified.

Detail when and how corrective actions will be taken for unsatisfactory construction practices and deviations
from specifications. Deviations from the QCP shall be cause for immediate suspension of the marking
operation. Operations will not resume without approval.

(a) Certified Technicians. MSMT 729 [7]. Provide certified technicians to perform quality control
testing and sampling. The technicians shall demonstrate that they have a thorough knowledge of
sampling and testing procedures. Duties shall include:

(1) Perform quality control during the marking operations in conformance with the approved
QCP.
(2) Identify the location of quality control tests. Should a certified technician be delinquent in any
of their duties as determined, then the technician’s certification shall become invalid and a
recertification is required.
(3) All pavement marking operations shall be suspended until a certified replacement technician is
provided.

(b) Records. Maintain complete records of quality control inspection results, including actions taken to
correct problems. Submit a copy of the QC results daily, signed by the certified technician. Identify the
location of the following quality control tests.

(1) Ambient temperature.
(2) Pavement surface temperature.
(3) Material temperature.
(4) Material thickness.
(5) Retroreflectivity.
(6) Alignment.
(7) Color.
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549.03.02 Quality Assurance (QA). The Administration will provide certified technicians to conduct quality
assurance to:

(a) Perform independent sampling and testing.
(b) Periodically observe QC testing.
(c) Direct additional sampling and performing additional tests at any time and at any location.
(d) Monitor conformance with the QCP.
(e) Evaluate quality control results.

QA testing will provide the basis for final acceptance. Independent assurance audits will be performed to
confirm and assure that both the quality control personnel's test methods and quality control test equipment
conform to specifications.
549.03.03 Placement. Do not begin placement operations until the QCP is approved and a walkthrough with
the Engineer and pavement marking foreman has been performed to approve the layout.
549.03.04 Widths. The traveled way lane widths and width of longitudinal lines shall be as specified. Lane
widths shall be measured from center to center of the lane lines once a control line is established for the lane
configuration of the roadway. When measurements are taken from existing longitudinal lines, the point of
reference shall be the center of the single line or the center of the space between dual lines. The traveled way
lane widths are in compliance when they have an acceptable appearance and are within 2 in. of the proposed
lane widths.
549.03.05 Alignment. Place markings in a straight and uniform manner. Lane lines are in compliance when
they have an acceptable appearance and are visually in alignment, with no more than a 3/8 in. variation in any
40 ft section of traveled way. Maintain longitudinal alignment through all intersections and breaks, even
though the lines may discontinue. Do not apply markings over longitudinal joints. Offset the markings 2 in.
Place surface applied tape back 1 in. from transverse joints or cracks.
549.03.06 Layout Markings. Remove layout markings that detract from the overall appearance or function of
the final markings as determined and at no additional cost.
549.03.07 Cleaning Pavement Surfaces. Prior to application, clean pavement surfaces of oil, dirt, grease,
concrete laitance and other contaminants to a width 4 to 6 in. wider than the markings to be applied.
549.03.08 Marking Removal. Section 558. Remove existing pavement markings that conflict with new or
altered traffic patterns. Use an approved method, and ensure that the pavement surface is not damaged by the
process. Repair or replace damaged pavement at no additional cost.
549.03.09 Quality Control Test Strips. Conduct a quality control strip at the beginning of each day’s
operations for the contract or job to demonstrate that the application equipment is working properly and
applying markings as required. Repeat the demonstration whenever there is a change in the equipment settings
or as directed when the quality of the line being applied is in question. Authorization to proceed will be given
when the quality control test indicates conformance. If the application of the control strip test strip is on the
actual roadway, correct any application that is not in compliance.
549.03.10 Curing. Protect the markings until dry or cured by placing warning devices per MdMUTCD or as
approved. If a vehicle damages uncured markings, reapply the markings and remove marks left on the
pavement by the vehicle at no additional cost. For pavements in service, only one lane of traffic will be
permitted to close at a time.
549.03.11 Observation Period. Repair any defects in materials and workmanship of the pavement markings 
for a period of 180 days for durable and 60 days for nondurable materials from the date the pavement is 
opened to traffic. The observation period for inlaid tape is 365 days. Time charges will not be assessed during 
the observation period provided all other work is complete. At the end of the observation period, the pavement
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558 REMOVAL OF EXISTING PAVEMENT
MARKINGS
558.01 DESCRIPTION

Remove existing pavement markings (lines, letters, numbers, arrows, and symbols) during temporary or
permanent traffic shifts or restriping operations, and repair any roadway areas damaged during the removal
process.

558.02 MATERIALS

Not applicable.

558.03 CONSTRUCTION

Section 549. Layout and apply all new pavement markings (temporary or permanent) for traffic shifts as
specified before removing any existing pavement markings.
558.03.01 Quality Control (QC). Refer to 549.03. Submit a Quality Control Plan (QCP) for approval at least
two weeks prior to the start of pavement marking removal. The QCP shall contain the following:

(a) Location and quantity to be removed.
(b) Proposed method(s) of performing the work. Consider pavement conditions, types and quantities of
equipment to be used, manpower estimates, and time frame to complete the work based on Maintenance
of Traffic (MOT) restrictions.
(c) Protective shielding plan and containment system for dust and in case the markings contain toxic
materials.

The QCP shall also detail when, how, and what corrective actions will be taken to address unsatisfactory
construction practices and deviations from the QCP. Any deviation from the Plan shall be cause for immediate
suspension of work. Operations shall not resume without approval.
558.03.02 Quality Control Test Strip. Remove a minimum of 100 ft of existing pavement marking as a test
strip at a determined location to demonstrate the proposed removal method for approval prior to beginning the
work. If the method does not work or shows signs of damaging the pavement, then employ another method.
Additional control strips may be required. The preferred method is that which completely removes the
markings with the least damage to the pavement.
558.03.03 Methods of Removal. Use removal methods determined by pavement condition and type of
marking material being removed, unless otherwise directed.

(a) Removal methods may include hydro-blasting with or without abrasives, abrasive mineral blasting,
and shot blasting or grinding.
(b) Use methods with vacuum systems that will collect removed markings as well as debris and water.
(c) Prevent any debris from draining into inlets and waterways.
(d) Dispose of collected material in accordance with EPA regulations.

558.03.04 Lane Shifts and Temporary Traffic Markings. Remove markings to bare pavement as
determined.

(a) Grooves created shall be uniform throughout and may be no more than 1/8 in depth, with no gouge
areas.
(b) If a second pass is necessary to completely remove the markings, feather the edges of the groove to a
width of 1.25 in. on each side for every additional 1/8 in. of depth.
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605 METAL TRAFFIC BARRIERS 477

605.03.02 Rail Assembly. Install rail elements as specified. Ensure a smooth and continuous installation, with
laps in the direction of traffic flow. Ensure that all bolts are tight.
605.03.03 Offset Blocks. When installing new traffic barrier W beam, use either wood or recycled composite
offset blocks with grooves or router lines which prevent the blocks from rotating.
Do not mix different types of recycled composite blocks. Do not mix composite and wood blocks.
When an existing steel offset bracket is damaged, replace it with a steel bracket.
605.03.04 Brown Polyester Coated Traffic Barrier W-Beam Using 6 Foot Post or 8 Foot Post. Ensure that
components are padded and handled with fiber or cloth slings during loading, unloading, and installation.
Preserve the integrity of the polyester coating. If the polyester coating is chipped, scratched, blistered, or
otherwise separated from the base metal, repair the damaged areas using the manufacturer's repair kit.
Complete repairs or replace the damaged material.
605.03.05 W-Beam Barrier Reflective Delineators. Install reflective delineators as specified.
605.03.06 Remove and Reset Existing Traffic Barrier. Replace severely corroded or damaged individual
W-beam panels as directed.
When removing and resetting an entire run or a portion of a run of traffic barrier, replace the metal offset
bracket with either wood or recycled composite offset blocks.
When removing and resetting an entire run, use 8 in. offset blocks. When removing and resetting only a
portion of a run, use 6 in. offset blocks or match the offset blocks of the run as directed.
Ensure that the holes in the blocks match the holes in the existing posts. Move the posts at least 1 ft in either
direction from the existing location.
When resetting the rail, measure the height of the rail to ensure that it conforms to the current height shown on
the Standards. Unless otherwise directed, maintain the existing offset distance from the edge of the roadway.
After replacing W-beam panels, backfill disturbed areas with topsoil per Section 701, or crusher run aggregate
CR-6, or asphalt millings or grindings, to restore grades in designated areas as specified or as directed.
In areas where more than 8 in. depth of topsoil is required, place subsoil per Section 701 and place 2 in. or 4
in. topsoil over the subsoil as specified or as directed. Immediately after placing topsoil, either perform
Turfgrass Sod Establishment per Section 708, or perform Turfgrass Establishment and install Type A or Type
E Soil Stabilization Matting per Section 709 over the seeded areas.
605.03.07 Remove and Reset Existing Median Traffic Barrier W Beam. Refer to 605.03.06.
605.03.08 End Treatments. Section 606.
605.03.09 Remove and Dispose of Existing Traffic Barrier. Assume all responsibility and make every effort
to recycle or stockpile for noncontract use, all existing metal components of traffic barrier. Submit written
certification, including date, time, materials, measurement and other pertinent information to the
Administration upon completion.
605.03.10 Removal and Disposal of Traffic Barrier W-Beam. After removal and disposal of traffic barrier,
backfill disturbed areas with topsoil per Section 701, or crusher run aggregate CR-6, or asphalt millings or
grindings, to restore grades in designated areas as specified or as directed.
In areas where more than 8 in. depth of topsoil is required, place subsoil per Section 701 and place 2 in. or 4
in. topsoil over the subsoil as specified or as directed. Immediately after placing topsoil, either perform
Turfgrass Sod Establishment per Section 708, or perform Turfgrass Establishment per Section 705 and install
Type A or Type E Soil Stabilization Matting per Section 709 over the seeded areas.
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704 TEMPORARY MULCH AND TEMPORARY SEED 493

704 TEMPORARY MULCH AND
TEMPORARY SEED
704.01 DESCRIPTION

Perform Temporary Mulch and Temporary Seed to provide temporary soil erosion protection as follows.
Short-Term Temporary Stabilization. Refer to 704.03.02 and apply Temporary Mulch to stabilize topsoil,
subsoil, common borrow, or other specified soil substrate for up to 2 months after installation.
Long-Term Temporary Stabilization. Refer to 704.03.03 and apply Temporary Seed to stabilize topsoil,
subsoil, common borrow, or other specified soil substrate for 2 to 6 months after installation.
Permanent Stabilization. Refer to Section 705 and perform Turfgrass Establishment when redisturbance is
expected in more than 6 months, or perform other permanent vegetation establishment as specified or as
directed. Do not apply Temporary Mulch or Temporary Seed when redisturbance of soil is expected in more
than 6 months.
Performance of Temporary Mulch and Temporary Seed as specified herein complies with all requirements of
the Maryland Department of the Environment for temporary stabilization of soils.

704.02 MATERIALS

Fertilizer 37-0-0 (SCU) 920.03.01

Straw Mulch 920.04.01

Wood Cellulose Fiber Mulch 920.04.02

Soil Stabilization Matting 920.05.01

Fasteners 920.05.02

SHA Temporary Seed Mix 920.06.07(c)

Water 920.09.01

704.03 CONSTRUCTION

704.03.01 General

(a) Schedule. Apply Temporary Mulch and Temporary Seed any time of the year.
(b) Nutrient Management Plan (NMP). The fertilizer application rate specified in Table 2 of
704.03.03 shall be the NMP rate for Temporary Seed unless the Administration develops a NMP to
revise the application rate.
(c) Nutrient Management Reporting. Record the location and details of fertilizer applications on the
Nutrient Management Reporting Form. Submit the Form within 24 hours after applying fertilizer.

704.03.02 Temporary Mulch. Refer to Description. Temporary Mulch may be either temporary straw mulch
or temporary matting mulch.

(a) Selection of Temporary Mulch

Apply temporary straw mulch or temporary matting mulch to provide temporary erosion protection in
flat or mildly sloping areas.
Apply temporary matting mulch to provide temporary erosion protection in slopes or channels where
flowing water may dislodge temporary straw mulch.
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(b) Temporary Straw Mulch. Lightly smooth excessively rough areas, but do not till the soil.
Immediately apply straw and cover with wood cellulose fiber. Apply materials as follows.

TEMPORARY MULCH AND TEMPORARY SEED TABLE 1 - APPLICATION RATES - TEMPORARY STRAW MULCH

MATERIAL LB PER yd2 LB PER ACRE

Straw Mulch 0.826 4000

Wood Cellulose Fiber Mulch 0.155 750

Cover at least 90 percent of the soil surface with straw mulch. When applied with mulch blower, apply
straw mulch to a loose depth of 3/4 to 2 in. When applied by hand, apply straw mulch to a loose depth of
1-1/2 to 3 in.
Secure straw mulch immediately after the completion of mulching operations by applying wood
cellulose fiber uniformly over the straw without displacing the mulch.
Do not operate machinery during windy weather that may interfere with uniform application. Do not
allow materials to blow onto sensitive areas or structures.
(c) Temporary Matting Mulch. Select Type A, Type B, Type D, or Type E soil stabilization matting
for installation in areas that will be redisturbed within 2 months. Install any of these matting types using
methods and fasteners as per Section 709 for Type E Soil Stabilization Matting.
Smooth the soil surface to allow uniform installation of matting. Install matting over the soil surface
without tenting. Overlap edges of the matting at least 2 in. Install fasteners no more than 24 in. apart
along edges, overlaps, and throughout the matting to firmly secure the matting to the soil surface. Do not
water the matting.
Remove matting and fasteners before performing permanent vegetation establishment. When approved,
matting and fasteners may be removed and reused as Temporary Mulch in the same or different
locations when their integrity is not degraded by damage or decomposition.

704.03.03 Temporary Seed. Refer to Description. Prepare the soil and apply seed, fertilizer, straw mulch, and
wood cellulose fiber mulch to areas that will remain undisturbed for 2 to 6 months.
Complete grading and shaping operations as directed. Perform operations when soil moisture and weather
conditions are suitable. Cease operations when soil is frozen, or conditions are unsuitable. Loosen soil surfaces
before applying seed and fertilizer.
Refer to 705.03.06(b) thru (d) regarding application equipment, and apply fertilizer materials according to
Table 2 at any time of the year.
Immediately apply straw and wood cellulose fiber over seeded and fertilized areas as specified in
704.03.02(b).
Refer to 704.03.02(b) and install Type A, Type D, or Type E soil stabilization matting in lieu of straw and
wood cellulose fiber when approved.
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TEMPORARY MULCH AND TEMPORARY SEED TABLE 2 - APPLICATION RATES - TEMPORARY SEED

MATERIAL LB PER yd2 LB PER ACRE

SHA Temporary Seed Mix 0.026 125

Fertilizer 37-0-0 (SCU) 0.021 100

Straw Mulch 0.826 4000

Wood Cellulose Fiber Mulch 0.155 750

704.03.04 Repair. Repair Temporary Mulch or Temporary Seed that is defective before Acceptance.
704.03.05 Acceptance. Submit a request for Acceptance when operations are completed. Inspection will be
conducted to verify completion.
704.03.06 Disturbance, Removal and Replacement.

(a) Do not disturb or remove Temporary Mulch or Temporary Seed except as necessary to prepare soil,
or to install permanent vegetation, or to perform other work as directed.
(b) Replace Temporary Mulch with approved materials when it has degraded, or when more than 2
months have elapsed since Acceptance. Replace Temporary Mulch as additional work when directed.
(c) Replace Temporary Seed with approved materials when it has degraded, or when more than 6
months have elapsed since Acceptance. Replace Temporary Seed as additional work when directed.

704.04 MEASUREMENT AND PAYMENT

Temporary Mulch and Temporary Seed will be measured and paid for at the Contract unit price for one or
more of the specified items. The payment will be full compensation for all material, labor, equipment, tools,
disposal fees and incidentals necessary to complete the work.
704.04.01 Temporary Mulch, applied as either temporary straw mulch or temporary matting mulch, will be
measured and paid for at the Contract unit price per square yard. Any soil stabilization matting which may be
installed as temporary matting mulch will be incidental to the Contract unit price for Temporary Mulch, and
will not be measured and paid for.
704.04.02 Temporary Seed will be measured and paid for at the Contract unit price per square yard. Any soil
stabilization matting which may be installed with Temporary Seed will be incidental to the Contract unit price
for Temporary Seed, and will not be measured and paid for.
704.04.03 Turfgrass Establishment will be measured and paid for at the Contract unit price per square yard.
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705 TURFGRASS ESTABLISHMENT
705.01 DESCRIPTION

Perform Turfgrass Establishment as follows.
At Final Grade. For areas that are at final grade, establish turfgrass in topsoil or other specified soil substrate
to provide permanent vegetation groundcover.
Not Final Grade. For areas that are not at final grade, or areas that will not be redisturbed for at least 6
months after seeding operations are completed, establish turfgrass in topsoil, subsoil, common borrow, or
other specified soil substrate to provide temporary vegetation groundcover.
Temporary Stabilization. When it is not possible to perform Turfgrass Establishment, refer to Section 704
and perform Temporary Mulch or Temporary Seed, or as directed.
Performance of Turfgrass Establishment as specified herein complies with all requirements of the Maryland
Department of the Environment for permanent seeding.

705.02 MATERIALS

Fertilizer 920.03.01

Straw Mulch 920.04.01

Wood Cellulose Fiber 920.04.02

Seed 920.06

SHA Turfgrass Seed Mix 920.06.07(a)

SHA Special Purpose Seed Mix 920.06.07(b)

SHA Temporary Seed Mix 920.06.07(c)

Water 920.09.01

705.03 CONSTRUCTION

705.03.01 General

(a) Regions. Maryland is divided into Regions by counties as follows:
Region 1. Garrett, Allegany, and Washington, west of Clear Spring MD.
Region 2. Washington, east of Clear Spring, MD, Frederick, Carroll, Baltimore, Harford, Cecil,
Howard, Montgomery, and Baltimore City.
Region 3. Anne Arundel, Prince George’s, Calvert, Charles, St. Mary’s, Kent, Queen Anne's, Talbot,
Caroline, Dorchester, Wicomico, Worcester, and Somerset.
(b) Seeding Seasons and Seed Mixes. Perform operations according to Table 1 when soil moisture and
weather conditions are suitable, when the temperature is above 32 F, and the soil is not frozen. Cease
operations when conditions are unsuitable.
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TURFGRASS ESTABLISHMENT TABLE 1 - SEEDING SEASONS AND SEED MIXES

REGION SEEDING SEASON MONTH/DAY

Spring Summer Fall Late Fall Winter3

SHA Turfgrass Seed Mix1

1 3/1 to 6/14 6/15 to 7/31 8/1 to 9/30 10/1 to 11/15 11/16 to 2/29

2 3/1 to 5/14 5/15 to 7/31 8/1 to 10/14 10/15 to 11/15 11/16 to 2/29

3 3/1 to 4/30 5/1 to 7/31 8/1 to 10/31 11/1 to 11/15 11/16 to 2/29

Plus Additive2 Plus Additive2 Plus Additive2

Notes: 1When seeding within 4 miles of a State airport: Use no additives and use SHA Special Purpose Seed Mix in lieu of SHA Turfgrass
Seed Mix on slopes 4:1 and steeper, or in designated areas. 2Additive = SHA Temporary Seed Mix
3Approval is required for seeding during Winter. When approved, apply all materials except fertilizer. Refer to 705.03.06(e)

(c) Nutrient Management Plan (NMP). Soil testing will be performed and a NMP will be developed
by the Administration. Conform to the application rates of the NMP and replace application rates of
Table 2 in 705.03.03 as required by the NMP. When no NMP has been developed, apply 200 lb per acre
of 20-16-12 (83 percent UF with MAP & SOP) fertilizer as the NMP rate for Turfgrass Establishment.
(d) Nutrient Management Reporting. Record the location and details of soil amendment and fertilizer
applications on the Nutrient Management Reporting Form. Submit the Form within 24 hours after
applying fertilizer.

705.03.02 Modification Request. Submit a written Modification Request to perform seeding during Winter
Seeding Season; to install an approved tackifier at manufacturer’s recommended application rates in lieu of
wood cellulose fiber to secure straw mulch; or to use Type A, Type D, or Type E Soil Stabilization Matting
per Section 709 in lieu of straw mulch and wood cellulose fiber in areas where those mattings have not been
specified.
The Engineer in consultation with the Landscape Programs Division will evaluate the Request. If granted, a
notice of approved modification will be returned within 14 days after the request is received.
705.03.03 Application Rates. Apply materials according to Table 2.

TURFGRASS ESTABLISHMENT TABLE 2 - APPLICATION RATES

MATERIAL LB PER yd2 LB PER ACRE

INITIAL FERTILIZER per Nutrient Management Plan a, b

20-16-12 (83% UF with MAP & SOP) 0 to 0.041 0 to 200

or one or more of the followingc

38-0-0 (UF) 0 to 0.021 0 to 100

11-52-0 (MAP) 0 to 0.036 0 to 175

0-0-50 (SOP) 0 to 0.041 0 to 200

SEED MIXES; select one

SHA Turfgrass Seed Mix, applied to roadsides, facilities, and other designated areas 0.041 200

or

SHA Special Purpose Seed Mix, applied to slopes 4:1 and steeper within four miles of a State
airport, and other designated areas.

0.041 200
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709 SOIL STABILIZATION MATTING
709.01 DESCRIPTION

For areas that are at final grade, install soil stabilization matting in conjunction with permanent vegetation
groundcover per Section 705, 706 and 707, or as specified.
For areas that are not at final grade or that will be redisturbed at least 6 months after seeding operations are
completed, install soil stabilization matting in conjunction with Section 704 or 705.
Performance of Soil Stabilization Matting as specified herein complies with all requirements of the Maryland
Department of the Environment for permanent seeding.

709.02 MATERIALS

Topsoil 920.01

Turfgrass Sod 920.04.06

Soil Stabilization Matting (SSM) 920.05.01

Fasteners 920.05.02

Water 920.09.01

709.03 CONSTRUCTION

709.03.01 Modification Request. Certain types of matting may be substituted for other matting when the
substitution will provide improved erosion protection.
Submit a written Modification Request to substitute one type of soil stabilization matting for another type in
areas where specific types of matting have been specified.
The Engineer in consultation with the Landscape Programs Division will evaluate the Request. If granted, a
notice of approved modification will be returned within 14 days after the request is received.
The following modifications and others may be approved.

(a) Turfgrass Establishment: Type D SSM in lieu of Type A SSM.
(b) Turfgrass Establishment: Type A SSM in lieu of Type E SSM.
(c) Meadow Establishment: Type D SSM in lieu of Type E SSM.
(d) Shrub Seeding Establishment: Type D SSM in lieu of Type E SSM.

709.03.02 Soil Preparation. Perform operations when soil moisture and weather conditions are suitable.
Cease operations when soil is frozen, saturated, or when conditions are otherwise unsuitable. Perform
operations for the SSM type as follows.

(a) Type A. Prepare soil and seedbed for Turfgrass Establishment per Section 705, or for other specified
vegetation, but do not apply mulch.
Install SSM as specified in 709.03.03 thru .06.immediately after seeding and fertilizing.
(b) Type B. Prepare soil and seedbed for Turfgrass Establishment per Section 705, or for other specified
vegetation, but do not apply mulch.
Firm soil with an approved roller to ensure uniform soil surface and firmness. The roller shall weigh
approximately 40 lb per ft of width.
Install SSM as specified in 709.03.03 thru .06 immediately after seeding, fertilizing and rolling are
completed.
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901 AGGREGATES
901.01

This Section includes the material details, quality requirements, and test methods applicable to aggregates.
Grading requirements are outlined in Tables 901 A and 901 C; physical properties in 901 B and 901 D. Force
drying may be used in the preparation of samples for grading tests conducted in the field.

 TABLE 901 A

MATERIALS SIEVE SIZE

2-1/2” 2” 1-1/2” 1” 3/4” 1/2” 3/8” No. 4 No. 8 No.
10

No.
16

No.
30

No.
40

No. 50 No.
100

No.
200

63
mm

50
mm

37.5
mm

25
mm

19
mm

12.5
mm

9.5
mm

4.75
mm

2.36
mm

2.0
mm

1.18
mm

600
µm

425
µm

300
µm

150
µm

75 µm

CRUSHER RUN
AGGREGATE CR -6 (f)(g)

— 100 90-100 — 60-90 — — 30-60 — — — — — — — 0-15

BANK RUN GRAVEL —
SUBBASE

100 — — 90-100 — 60-100 — — — 35-90 — — 20-55 — — 5-25

GRADED AGGREGATE —
BASE DESIGN RANGE (a)

— 100 95-100 — 70-92 — 50-70 35-55 — — — 12-25 — — — 0-8

TOLERANCE (b) — (-)2 ±5 — ±8 — ±8 ±8 — — — ±5 — — — ±3(c)

BANK RUN GRAVEL —
BASE

100 — — 85-100 — 60-100 — — — 35-75 — — 20-50 — — 3-20

COARSE
AGGREGATE
-
PORTLAND
CEMENT
CONCRETE

57 and
UNDERDRAIN
(h)

— — 100 95-100 — 25-60 — 0-10 0-5 — — — — — — —

67 — — — 100 90-100 — 20-55 0-10 0-5 — — — — — — —

7 — — — — 100 90-100 40-70 0-15 0-5 — — — — — — —

FINE AGGREGATE —
PORTLAND CEMENT
CONCRETE, UNDERDRAIN,
and PNEUMATIC MORTAR
(d)

— — — — — — 100 95-100 — — 45-85 — — 5-30 0-10 —

COARSE AGGREGATE —
LIGHTWEIGHT PORTLAND
CEMENT CONCRETE

— — — 100 90-100 — 10-50 0-15 — — — — — — — —

FINE AGGREGATE —
LIGHTWEIGHT PORTLAND
CEMENT CONCRETE (d)

— — — — — — 100 85-100 — — 40-80 — — 10-35 5-25 —

FINE AGGREGATE/SAND
MORTAR and EPOXIES (d)

— — — — — — — 100 95-100 — — — — — 0-25 0-10

MINERAL FILLER — — — — — — — — — — — 100 — 95-100 — 70-100
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902 PORTLAND CEMENT CONCRETE AND
RELATED PRODUCTS
902.01 STORAGE

Storage of materials shall conform to the Contract Documents and as directed by the Engineer.

902.02 CERTIFICATION OF PORTLAND CEMENT AND BLENDED HYDRAULIC CEMENT

The manufacturer shall furnish certification as specified in TC-1.03. The certification shall also include:
(a) The mill shall report its quality control procedures, and submit a new report whenever there is a
procedural change.
(b) The mill's control laboratory shall be inspected by the Cement and Concrete Reference Laboratory of
the National Institute of Standards and Technology on their regularly scheduled visits. The Engineer
shall be provided with copies of the reports of these inspections along with an account of the action
taken to correct cited deficiencies.
(c) Records of data accumulated by the quality control procedures shall be produced upon request.
(d) A certified document shall accompany each shipment stating that the contents conform to all
applicable requirements. Additionally, the document shall show the producer's name, mill location,
carrier number, date loaded, weight contained in carrier, silo number, consignee, destination, Contract
number, and type of cement. The signature and title of the signer shall be shown on the document.
(e) The mill shall, upon request, supply certified chemical and physical test values that can be associated
with any sample representing cement drawn from a particular silo on a given date.
(f) Acceptance of cement by certification will be terminated if test results differ from mill results by
more than the precision limits given in the test method. The acceptance procedure will then revert to
storage testing and approval prior to shipment.

902.03 HYDRAULIC CEMENT

902.03.01 Portland Cement. M 85, with the fineness and the time of setting determined using T 153 and T
131, respectively.
902.03.02 Slag Cement. M 302, Grade 100 or 120. The Contractor may request to substitute up to a maximum
of 50 percent of the weight of cement with slag cement. When slag cement is used, the minimum cement
factor and water/cement ratio will be determined on the basis of the combined weight of the portland cement
and slag cement.
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(a) Mix No. 9 is for concrete pavement repair only. Match cure of the samples is permissible in accordance with AASHTO PP 54.

Strength tests shall be scheduled accordingly on weekdays and acceptance will be based on a minimum compressive strength of

3000 psi in 24 hours or 3600 psi in 3 days. Acceptance testing shall conform to 902.10.08 except that cylinders shall be field cured

and remain in the molds until tests are conducted. Mix No. 9 when specified for incidental work and not requiring traffic control in

conformance with 522.03.15 will not require the addition of fibers.

(b) Match cure the samples in accordance with AASHTO PP 54. Design approval will be given based on trial batch obtaining a

minimum compressive strength of 2500 psi in 6 hours. Strength tests shall be scheduled accordingly on weekdays and acceptance

will be based on a minimum compressive strength of 3000 psi in 24 hours or 3600 psi in 3 days. Acceptance testing shall conform

to 902.10.08 except that cylinders shall be field cured and remain in the molds until tests are conducted.

(c) Pervious Concrete (PC) shall be proportioned as specified in 522R of the ACI’s Recommended Practices for Pervious Concrete

Mixture Proportions. Acceptance of freshly mixed Pervious Concrete shall be made based on Density and Total Void Content.

Density and Total Air Voids of Freshly Mixed Pervious Concrete shall be performed per C 1688

(d) Whitetopping (WT) mix shall contain a high range water reducing admixture, macro-fibers at 3 lbs/yd3 Max, and acceptance

will be on a minimum compressive strength of 2500 psi in 24 hours.

Preventive Measures for Aggregate Alkali-Silica Reactivity (ASR). All aggregate, both coarse and fine,
intended for use in concrete shall be tested for ASR in accordance with C 1260. Testing shall be performed by
an accredited laboratory. Coarse and fine aggregate from the same source shall be tested separately. Testing
shall be performed once every 3 years.
The following limitations apply for C 1260 results:

EXPANSION @ 14 DAYS CLASS AND REACTIVITY STATUS MITIGATION NOTE

≤0.10% R0- Innocuous No mitigation required

>0.10 but ≤0.20% R1- Potentially Reactive Mitigation Required*

>0.20 but ≤0.30% R2- Reactive Mitigation Required*

>0.30% Highly Reactive Shall not be used in PCC

*See Table 902 B for the minimum Supplementary Cementitious Material (SCM) replacement levels for ASR
mitigation

Optional C 1293 Concrete Prism Testing. Testing in accordance with C 1293 is non-mandatory but
recommended. The test may be used to verify the ASR class status of aggregate having C 1260 result greater
than 0.10 percent expansion. If C 1293 testing is not performed, then compliance is assessed based entirely on
the C 1260 result.

The requirements for compliance when using C 1293 are as follows;
(a) Test frequency is once every 3 years.
(b) The Administration will not perform this test. Testing must be performed by an accredited
laboratory.
(c) Coarse and Fine aggregate from the same source shall be tested separately.
(d) Each sample shall be split and tested in accordance with both C 1260 and C 1293. This is required to
provide comparable data for future reference. Scheduling of the testing is at the producer’s discretion,
but both results must be submitted together for approval review.
(e) The C 1293 result will supersede the C 1260 result for compliance status.
The following limitations apply for C 1293 results:
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EXPANSION AT 1 YEAR CLASS AND REACTIVITY STATUS MITIGATION NOTE

≤0.04% R0- Innocuous No mitigation required

>0.04 but ≤0.12% R1- Potentially Reactive Mitigation Required*

>0.12 but ≤0.24% R2- Reactive Mitigation Required*. No structural uses allowed.

>0.24% Highly Reactive May not be used in PCC

*See Table 902 B for the minimum Supplementary Cementitious Material (SCM) replacement levels for ASR
mitigation;

TABLE 902 B

MINIMUM MITIGATION REQUIREMENTS

SCM Type Low Alkali Cement (≤0.7%
Na20 equiv.) R1

Normal Alkali Cement (≤1.0%
Na20 equiv.) R1

Low Alkali Cement (≤0.7%
Na20 equiv.) R2

Normal Alkali Cement (≤1.0%
Na20 equiv.) R2

Class F Fly
Ash

20% 25% 25% 25%

Slag
(GGBFS)

35% 50% 50% 50%

Ternary
Blends

Approval Required Approval Required Approval Required Approval Required

Ternary blends using two SCM’s will require C 1567 testing by an accredited laboratory. The expansion test
results shall not be greater than 0.10 percent to be considered acceptable. Changes to the SCM blend
percentages will require retesting.

 TABLE 902 C

MIX PHYSICAL PROPERTIES

TEST PROPERTY TEST METHOD SPECIFICATION LIMITS

Minimum Cementitious Materials Factor, lb/yd3 — 580

Maximum Content of Portland Cement, lb/yd3 — 550

Water/Cementitious Materials Ratio by Wt. — 0.45

Corrosion Inhibitor, gal/yd3 902.06.05 2.0

Synthetic Fibers, lb/yd3 902.15 1.5

Permeability of Field Concrete, moving average of three tests, coulombs max T 277 2500

Permeability of Field Concrete, individual test, coulombs max T 277 3000

Shrinkage at 28 days, microstrains C 157 400

Note 1: Only Type I or II Portland cement shall be used.

Note 2: Mixes shall contain slag cement, fly ash or microsilica.

Note 3: The water to cement ratio shall be based upon the total water to cementitious materials ratio. The gallonage of the corrosion

inhibitor shall be included in the water/cementitious materials ratio.

Note 4: The permeability test value of field concrete shall be the average of two test specimens representing production concrete. Test

specimens shall be molded on the project site in 4 x 8 in. molds conforming to M 205. Test specimens shall be handled in accordance with
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T 277 - Accelerated Moist Curing. Test for the geometry of test specimens will be waived.

Note 5: Shrinkage tests will be performed on trial mixes only.

Note 6: High range water reducing admixture may be used except the water reducing requirements will be waived.

Note 7: A sealer conforming to 902.12 shall be used on the finished surface.

902.10.04 Trial Batch. A trial batch shall be prepared to certify that each mix meets 902.10.05 and 902.10.06
except for Mix No. 9. Approval will be given when the test results meets the minimum required average
strength. Mix No. 9 design approval will be given based on trial batch obtaining a minimum compressive
strength of 2500 psi in 12 hours.
Make arrangements with the AME at least two weeks in advance, to have an authorized representative present
during the batching and testing. Each trial batch shall consist of at least 3 yd3 of concrete. Laboratory testing in
lieu of plant trial batches may be conducted when approved by the AME. Supply all equipment, and labor
required to produce the trial batches and conduct the required tests at no additional cost to the Administration.
The AME may waive the requirement for a trial batch when past performance records show that the required
average strength requirement has been met.
902.10.05 Design Required Average Strength.

Specified compressive strength, fc´, psi Required average compressive strength, fcr´, psi

fc´ ≤ 5000 Use the larger value computed from Eq. (A-1) and (A-2)

fcr´ = fc´ + 1.34s (A-1)

fcr´ = fc´ + 2.33s – 500 (A-2)

Over 5000 Use the larger value computed from Eq. (A-1) and (A-3)

fcr´ = fc´ + 1.34s (A-1)

fcr´ = 0.90 fc´ + 2.33s (A-3)

where:
fc´ = the 28 day specified compressive strength.

s = the standard deviation as specified in 902.10.06.
A test is defined as the average strength of two companion cylinders.
902.10.06 Standard Deviation.

(a) When past performance records are available, a standard deviation will be established from
documented performance records of the producer consisting of a minimum of 15 consecutive 28 day
compressive strength tests obtained within the last 12 months.
The standard deviation will be established as the product of the calculated standard deviation and
multiplier.
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NUMBER OF TESTS MULTIPLIER FOR STANDARD DEVIATION

15 1.16

20 1.08

25 1.03

30 or more 1.00

Interpolate for intermediate number of tests.

(b) When past performance records are not available, the required average strength shall meet to the
following:

Specified compressive strength, fc´, psi Required average compressive strength, fcr´, psi

fc´ < 3000 fcr´ = fc´ + 1000

3000 ≤ fc´ ≤ 5000 fcr´ = fc´ + 1200

fc´ > 5000 fcr´ = 1.10 fc´ + 700

902.10.07 Standard of Control. The average of all sets of three consecutive strength tests shall equal or
exceed the critical value as specified in 902.10.03 which shall be computed using the following formula:

Critical Value = fc´ + (1.14 X S) – 500
Failure to conform to this criterion shall be cause for immediate investigation and remedial action up to and
including suspension of production. A design standard deviation equal to 15 percent of the specified strength
shall be used for calculation until a minimum of 15 test results are obtained.
The actual average strength and standard deviation shall be computed upon the availability of 28 day strength
data comprising a minimum of 15 tests. Should this determination indicate an excessive margin of safety, the
concrete mix may be modified to produce lower average strength as approved by the Engineer. If these
calculations indicate a coefficient of variation greater than 15, the quality of the concrete and testing will be
evaluated.
902.10.08 Testing. Sampling per R 60. Testing as follows:

TEST METHOD MINIMUM TEST FREQUENCY RESPONSIBILITY

Temperature (e) T 309 1 per 50 yd3 (or fraction thereof) Project Engineer

Slump (a)(e) T 119 1 per 50 yd3 (or fraction thereof) Project Engineer

Air Content (a)(e) T 152 T 196 1 per 50 yd3 (or fraction thereof) Project Engineer

Compression (b)(c)(d) T 23 1 per 50 yd3 (or fraction thereof) Project Engineer

Compression (b)(c)(d) Mix No. 7 Only T 23 3 per Day Project Engineer

(a) A second test will be made when the first slump or air content test fails. Acceptance or rejection will be based on the results of the

second test.

(b) Compressive strength tests are defined as the average of two companion cylinders.

(c) The Contractor shall be responsible for the making of all early break cylinders and furnishing the molds, stripping, curing/delivery of

all cylinders, including 28 day cylinders, to the testing laboratory.

(d) The Project Engineer will be responsible for making, numbering and signing the 28 day cylinders.

(e) When constructing plain and reinforced concrete pavements, the testing frequency for slump, air content, and temperature shall be 1

per 100 yd3 or fraction thereof.
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902.10.09 Acceptance. Concrete will be acceptable if both of the following requirements are met:
(a) The average of all sets of three consecutive strength tests equal or exceed the specified design
strength.
(b) No individual strength test (average of two companion cylinders) falls below the specified design
strength by more than 500 psi.

902.10.10 Price Adjustment. A price adjustment will be based on the Contract unit price per cubic yard of
concrete. If the unit is a lump sum item, the price per cubic yard for the concrete will be determined by
dividing the cubic yards into the Contract lump sum price.

(a) Test Results More Than 500 psi Below the Specified Design Strength. Failing strength tests will
be considered individually with a price adjustment being applied on the percentage basis as shown
below.
(Price per yd3) X (quantity of yd3 represented by the failing concrete strength) X (percent of failure).

Example:
$400.00 per yd3 X 50 yd3 X [1-(3600/ 4500 psi)] = $4000.00

No payment will be allowed when the test results fall below 50 percent of the specified design strength
for structural concrete or 40 percent for incidental concrete.
The Engineer will determine when the strength of the concrete represented by the failing tests is
sufficient to remain in place or whether it must be removed and replaced with Specification concrete.
(b) Test Results 500 psi or Less than the Specified Design Strength. Strength failures 500 psi or less
than the specified design strength will be averaged with the next two consecutive tests. If those two tests
include a failure greater than 500 psi, those tests will be evaluated as in 902.10.10(a) and replaced with
the next consecutive test. If the resulting average falls below the specified design strength, a price
adjustment will be applied as specified in the table below. Any failure will only be included in one
grouping.

STRENGTH BELOW THE SPECIFIED (avg of 3 tests) DESIGN LEVEL, psi ADJUSTMENT FACTOR

MIX NO. 1 THRU MIX NO. 12 EXCLUDING MIX NO. 9

1 – 100 0.005

101 – 200 0.01

201 – 300 0.02

301 – 400 0.04

401 – 500 0.08

Adjustment price equals (price per yd3) X (quantity of yd3 represented by the failing cylinders) X (the
adjustment factor).

Example
$400.00 per yd3 X 50 yd3 X 0.01 = $200.00
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902.11 MORTAR FOR GROUT

Mortar used for grouting anchor bolts, pipe, handrail posts, and miscellaneous items shall be composed in
accordance with one of the following:

(a) One part Portland cement or blended hydraulic cement and one part mortar sand by dry loose
volume.
(b) Prepared bag mixes consisting of Portland cement or blended hydraulic cement and mortar sand. The
prepared mixes shall produce a mortar meeting the strength requirements specified in the Contract
Documents.
(c) Use nonshrink grout when specified. The grout shall have a minimum compressive strength of 5000
psi in seven days when tested as specified per T 106, except that the cube molds shall remain intact with
a top firmly attached throughout the curing period. The nonshrink grout shall have a minimum
expansion of 0.0 percent after seven days when tested as specified per T 160.
(d) Epoxy grout shall consist of sand and epoxy mixed by volume in per the manufacturer's
recommendations. The grout shall be capable of developing a minimum compressive strength of 6500
psi in 72 hours when tested per MSMT 501 [2]. Sand for epoxy grout as specified in 901.01.
(e) An epoxy or polyester anchoring system may be used when approved by the Engineer in accordance
with the manufacturer's recommendations. Strength values shall be as specified in the Contract
Documents.

902.12 LINSEED OIL

Shall consist of a 50-50 mixture (by volume) of boiled linseed oil meeting Federal Specification TT-L-190 and
kerosene per D 3699.

902.13 LATEX MODIFIED CONCRETE

Portland cement concrete containing prequalified Laboratory approved styrene butadiene latex emulsion is
defined as Latex Modified Concrete (LMC).
Latex emulsion shall have a minimum of 90 percent of the nonvolatiles as styrene butadiene polymers. The
latex emulsion as specified in Table 902.13 A. The material shall be stored in suitable containers and be
protected from freezing and exposure to temperatures in excess of 85 F.
LMC shall be proportioned using volumetric mixing and designed as follows:

LATEX MODIFIED CONCRETE

MATERIAL SPECIFICATION LIMITS

Portland Cement, CWT/yd3, min 6.6

Latex Emulsion/Cement Ratio 0.31–0.34

Water/Cement Ratio, max 0.22

Entrained Air, % 6.0±3

Slump, in. 5±1

The physical properties of LMC shall conform to Table 902.13 B. The Contractor shall furnish the necessary 3
X 6 in. molds per M 205 to be used for the fabrication of compressive strength cylinders.
Control and Acceptance Sampling.

(a) Submit a two quart minimum sample, of the styrene butadiene latex emulsion to the AME daily for
each lot of material used in a day's production.
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(b) A batch for LMC is defined as the capacity of the equipment being used on the project. Slump and
air samples will be taken and tested before the placement of a batch is permitted. The slump shall be
measured four to five minutes after discharge from the mixer. The test material shall be deposited off the
deck and not be disturbed during this waiting period. One additional sample for slump and air will be
taken randomly during the placement of each batch. For seven day compressive strength, two tests each
per batch are required. A test is defined as consisting of two companion cylinders. The samples for these
tests will be taken at random while the placement is in progress.

TABLE 902.13 A

REQUIREMENTS FOR CHEMICAL PROPERTIES OF LATEX EMULSION MATERIALS

PROPERTY SPECIFICATIONS QUALITY ASSURANCE TESTS

LIMITS TOLERANCE PREQUALIFICATION
TESTS

CONTROL AND
ACCEPTANCE

Color White — X X

pH 9.0-11.0 — X X

Weight, lb/gal 8.40 – 8.47 — X X

Solids Content, % 46 – 53 — X X

*Butadiene Content, % of polymer 30 – 40 — — —

Viscosity @ 10 rpm-cps Match
Original

±20 X X

*Surface Tension, dynes/cm max 50 — — —

*Mean Particle Size, polymer – Å 1400 – 2500 — — —

Coagulum, % max 0.10 — X X

*Freeze-Thaw Stability, coagulum, %
max

0.10 — X X

Infrared Spectra of Latex Film Match
Original

— X X

Infrared of Alcohol, Soluble Portion of
Latex

Match
Original

— X X

Shelf Life, min 1 yr — X —

Note 1: Quality assurance tests shall be conducted as specified in MSMT 612 [3] except those denoted by an * shall be conducted as

specified in FHWA RD – 78-35.

Note 2: The original or prequalification sample shall be accompanied by the producer's certification on all of the tests and properties noted

above and as specified in TC-1.03. The certification shall contain actual test values of the product and the infrared spectrograph.

Note 3: A separate certification is required for each lot of material. The certification shall note the date of manufacture, lot size, and

whether or not the material is identical to the formulation of the original sample.
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911 JOINTS 633

NEOPRENE DRAINAGE TROUGHS

PHYSICAL PROPERTY METHOD LIMITS

Thickness, in. min — 1/4

Tensile Strength, psi min D 412 2000

Elongation at Break, % min D 412 250

Hardness, Type A Durometer D 2240 (modified) 60 ± 5

Compression Set, 22 hr @ 212 F, % max D 395 35

Oven Aging, 70 hr @ 212 F

Tensile Strength, % loss max D 573 20

Elongation, % loss max 20

Hardness, Type A Durometer (points change) 0 to + 10

911.11.02 OPTIONAL PREFORMED FABRIC DRAINAGE TROUGHS. A sheet composed of multiple
plies of 15 ± 5 oz/yd2 polyester fabric laminated with butadiene acrylonitrile, vulcanized to form an integral
laminate. Physical properties of the laminate shall meet the following:

ALTERNATE PREFORMED FABRIC DRAINAGE TROUGHS

PHYSICAL PROPERTY METHOD LIMITS

No. of Plies — 3

Laminate Weight, lb/ft2 min — 0.85

Thickness, in. min — 5/32

Breaking Strength, lb/in. min D 378 1200

Elongation at Break, % max D 378 30

Elongation at 1/10 Breaking Strength, % max D 378 3

911.12 SHIMS FOR NOISE BARRIER INSTALLATION

Either neoprene or composite elastomer with a durometer of 60 ± 5 (Shore A) value.
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912 COATING SYSTEMS FOR STRUCTURAL
STEEL
912.01 GENERAL

The Office of Materials Technology (OMT) will maintain a list of Approved Paint Manufacturers [1]. Only
manufacturers on this list will be acceptable. Unless otherwise specified, paint shall be tested in accordance
with Federal Test Method Standard 141. Only one formulation per color will be permitted per project. Tests
shall be performed at 75 F and 50 percent relative humidity unless otherwise specified. All paint shall be
satisfactory for brushing, rolling, or spraying. All paints within a system shall be from the same manufacturer
and shall be tinted at the point of manufacture to differentiate between coats, existing coats, and bare metal.
Paint shall be shipped in the original containers and all containers shall bear the identification of the paint,
consisting of the manufacturer’s name, the name or title of material, volume of contents, manufacturer’s paint
identification number, the date of manufacture, color name and number, handling instructions, precautions,
and the batch number.
912.01.01 Approved Paint Manufacturers. Admission onto the list of Approved Paint Manufacturers will be
based upon the acceptance of the manufacturer’s submitted Quality Control Plan.
912.01.02 Quality Control Plan. The Quality Control Plan shall define the manufacturer’s process to ensure
the quality of the products during and upon completion of the manufacturing process. As a minimum, the
Quality Control Plan shall list the following information:

(a) Name of quality control tests and test procedures used.
(b) Detailed description of the test procedures if not a standard test.
(c) Frequency of quality control tests.
(d) Maintenance of quality control records and length of time that they will be maintained.

912.01.03 Acceptance. The paint manufacturer shall furnish certified test results for each lot and color of paint
as specified in TC-1.03. Certified test results for each lot shall list the actual test results for the specified
properties. The certification shall be approved by OMT prior to shipment, and a copy shall accompany each
shipment.
912.01.04 Original Infrared Spectrogram. The manufacturer shall submit an original analysis of vehicle
solids by infrared spectroscopy performed as specified in D 2621 as follows:

(a) For zinc primer coatings, infrared spectrum (2.5 to 15 μm) of each vehicle component.
(b) For two component coatings, infrared spectrum (2.5 to 15 μm) of each single component and each
mixed component, when applicable, in appropriate mixing ratios.

912.01.05 Certification Verification Tolerances. The manufacturer’s facilities will be visited at random
intervals, and samples will be taken. A comparison will be made between the manufacturer’s certified test
results and the Administration’s tests results on the same batch. The tolerances between these results shall meet
the following:

2019 Standard Specifications for Construction and Materials

https://www.roads.maryland.gov/OMT/liquidcoat.pdf


912 COATING SYSTEMS FOR STRUCTURAL STEEL 635

TEST TOLERANCE TEST METHOD

Total Solids by mass, % ±2 D 2369

Pigment Content by mass, % ±2 D 2698 or D 4451

Vehicle Solids by mass, % ±2 D 2369

Viscosity, KU ±10 D 562

Unit Weight, lb/gal ±0.5 D 1475

*Volatile Organic Compound (VOC) maximum limits shall meet the current regulations governing the point of
application.

912.02 PRIMER COATS AND SEALERS

912.02.01 Inorganic Zinc Rich. M 300, Type I or IA. Zinc dust shall meet D 520, Type II.
912.02.02 Aluminum Epoxy Mastic. Aluminum epoxy mastic primer shall have one component that is the
condensation product of the reaction of epichlorohydrin with bisphenol A. Drying times shall be 8 hours
maximum to touch, 24 hours minimum to 30 days maximum for recoat, and 48 hours maximum for hard.
Minimum pot life shall be three hours. Solids by weight shall be 90 percent minimum and 80 to 90 percent by
volume. Viscosity shall be 95 to 140 KU and flexibility shall pass a 180 degree bend around a 3/4 in. mandrel
when tested per D 522. The material shall resist sagging when tested per D 4400 with no sagging at the
manufacturer’s recommended wet film thickness. The material shall weigh 13.0 ± 0.5 lb/gal.
912.02.03 Organic Zinc Rich. SSPC-Paint 20, Type II.
912.02.04 Zinc Rich Moisture Cured Urethane. One-component having a minimum zinc pigment content in
the dry film of 80 percent. Minimum solids shall be of 80 percent by weight and 62 percent by volume. The
viscosity shall be 95 to 105 KU, and shall be capable of being applied at 50 percent greater film build than
required without runs or sags per D 4400. The interval for application of the next coat shall be 8 hours
minimum and 30 days maximum. The coating shall also meet the Moisture Cured Urethanes Additional
Performance Criteria Table except that the maximum loss for Abrasion Resistance shall be 82.0 mg, and Salt
Spray after 1000 hours shall be 1/32 in. maximum.
912.02.05 Micaceous Iron Oxide and Aluminum Filled Moisture Cured Urethane. A minimum solids of
75 percent by weight and 60 percent by volume.
The viscosity shall be 95 to 100 KU. The coating shall also meet the Moisture Cured Urethanes Additional
Performance Criteria Table.
912.02.06 Penetrating Sealer. A viscosity of 75 to 101 KU and be able to penetrate and seal existing coatings
and substrate. It shall be suitable for application over marginally prepared steel and most generic types of aged
coatings. The sealer shall conform to one of the following:

(a) Epoxy penetrating sealer shall be cross-linked amido-amine epoxy primer/sealer having two
components mixed in accordance with the manufacturer’s recommendations. It shall be a minimum 95
percent solids by weight.
(b) Moisture cured urethane micaceous iron oxide filled penetrating primer/sealer shall be one
component having a minimum 75 percent solids by weight. It shall also meet the Moisture Cured
Urethanes Additional Performance Criteria Table.
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912.03 INTERMEDIATE COATS

912.03.01 Acrylic. A single component 100 percent acrylic and have minimum solids of 48 percent by weight
and 36 percent by volume. Maximum dry time to touch and recoat shall be 2 and 8 hours, respectively.
912.03.02 Epoxy Polyamide. Epoxy polyamide intermediate coat shall have one component that is the
condensation product of the reaction of epichlorohydrin with bisphenol A. The epoxy polyamide shall have a
3.0 minimum fineness of grind (Hegman Units), and minimum solids of 75 percent by weight and 62 percent
by volume. Maximum dry time to touch and recoat shall be 6 and 15 hours, respectively.
912.03.03 Micaceous Iron Oxide Moisture Cured Urethane. Micaceous Iron Oxide Moisture Cured
Urethane shall be one-component having minimum solids of 80 percent by weight and 60 percent by volume.
The viscosity shall be 90 to 100 KU. The interval for application of the next coat shall be 8 hours minimum
and 30 days maximum. The coating shall meet the Moisture Cured Urethanes Additional Performance Criteria
Table. The micaceous iron oxide content shall be at least 3.0 lb/gal.

912.04 FINISH COATS

The color number will be specified in the Contract Documents and shall conform to AMS-STD-595A. All
finish coats shall resist sagging when tested per D 4400 with no sagging at the manufacturer’s recommended
wet film thickness.
912.04.01 Acrylic. Refer to 912.03.01.
912.04.02 Aliphatic Urethane. Finish coat shall have minimum solids of 70 percent by weight and 47 percent
by volume. Drying time to touch and hard shall be the minimum recommended by the paint manufacturer.
912.04.03 Moisture Cured Aliphatic Urethane. Finish coat shall be one-component having a maximum free
monomer content of 0.7 percent. Minimum solids shall be 75 percent by weight and 60 percent by volume, and
the viscosity shall be 70 to 80 KU. The interval for application of the next coat shall be 8 hours minimum and
30 days maximum. The coating shall meet the Moisture Cured Urethanes Additional Performance Criteria
Table.

912.05 PAINT SYSTEMS

As specified in the Paint Systems Table.

PAINT SYSTEMS TABLE

PAINT COAT SECTION DRY FILM THICKNESS, mils, min
- max

USAGE

SYSTEM A

Inorganic Zinc I 912.02.01 3.0 - 5.0 Shop Primer

Acrylic II 912.03.01 2.0 - 4.0 First Field Coat

Acrylic III 912.04.01 2.0 - 4.0 Finish Coat

SYSTEM B

Inorganic Zinc I 912.02.01 3.0 - 5.0 Shop Primer

Epoxy Polyamide II 912.03.02 5.0 - 8.0 First Field Cover-All
Coat

Aliphatic Urethane III 912.04.02 2.0 - 3.0 Finish Coat

SYSTEM C

Organic Zinc I 912.02.03 3.0 - 5.0 Primer/First Cover-All
Coat
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Epoxy Polyamide II 912.03.02 5.0 - 8.0 Second Cover-All Coat

Aliphatic Urethane III 912.04.02 2.0 - 3.0 Finish Coat

SYSTEM D

Organic Zinc I 912.02.03 3.0 - 5.0 Primer/First Cover-All
Coat

Acrylic II 912.03.01 2.0 - 4.0 Second Cover-All Coat

Acrylic III 912.04.01 2.0 - 4.0 Finish Coat

SYSTEM E

Aluminum Epoxy Mastic I 912.02.02 5.0 - 8.0 Primer/First Cover-All
Coat

Epoxy Polyamide II 912.03.02 5.0 - 8.0 Second Cover-All Coat

Aliphatic Urethane III 912.04.02 2.0 - 3.0 Finish Coat

SYSTEM F

Micaceous Iron Oxide, Aluminum Filled Moisture
Cured Urethane

I 912.02.05 2.0 - 3.0 Primer/First Cover-All
Coat

Micaceous Iron Oxide Moisture Cured Urethane II 912.03.03 3.0 - 5.0 Second Cover-All Coat

Moisture Cured Aliphatic Urethane III 912.04.03 1.5 - 2.0 Finish Coat

SYSTEM G

Zinc Rich Moisture Cured Urethane I 912.02.04 2.0 - 3.0 Primer/First Cover-All
Coat

Micaceous Iron Oxide Moisture Cured Urethane II 912.03.03 3.0 - 5.0 Second Cover-All Coat

Moisture Cured Aliphatic Urethane III 912.04.03 1.5 - 2.0 Finish Coat

SYSTEM H

Penetrating Sealer I 912.02.06 1.0 - 2.0 Sealer

Aluminum Filled Epoxy Mastic II 912.02.02 3.0 - 5.0 Spot Coat

Aliphatic Urethane III 912.04.02 3.0 - 5.0 Finish Coat

MOISTURE CURED URETHANES ADDITIONAL PERFORMANCE CRITERIA
TABLE

TEST PROPERTY TEST METHOD TEST CRITERIA COAT I and II ENTIRE SYSTEM

Cyclic Salt Fog/UV Exposure
of Painted Metal

D 5894 Final Ratings:

Rusting: 6 min

Blistering: 10 min

Rust Creep: 6 max

Cracking: Degree and Type

Flaking: Degree and Type

1000 hr 3000 hr

Salt Spray B 117 1/32 in Scribe, 1/16 in. max undercut 1000 hr 3000 hr

Abrasion Resistance D 4060 Taber Abraser, CS-17 Wheel, 1000 g load,
1000 cycles, max loss

100 mg 56 mg

Adhesion D 3359 Cross-Cut Tape Test No peeling or
removal

No peeling or removal

Flexibility D 522 Conical Mandrel Bend Test, min elongation 10 % 40 %

2019 Standard Specifications for Construction and Materials





http://www.roads.maryland.gov/OMT/msmt423.pdf
http://www.roads.maryland.gov/OMT/msmt423.pdf
http://www.roads.maryland.gov/OMT/msmt423.pdf
http://www.roads.maryland.gov/OMT/msmt423.pdf
http://www.roads.maryland.gov/OMT/msmt423.pdf
http://www.roads.maryland.gov/OMT/msmt423.pdf
http://www.roads.maryland.gov/OMT/msmt423.pdf




914 CHAIN LINK FENCE 641

914 CHAIN LINK FENCE
914.00 CERTIFICATION

The manufacturer shall furnish certification as specified in TC-1.03. A sample of the fence fabric shall be
submitted with the fabric certification.

914.01 CHAIN LINK FENCING FABRIC

Fabric shall be 2 in. mesh woven from coated No. 6 gauge wire for 6 ft and 8 ft fence and No. 9 gauge wire for
5 ft fence unless otherwise specified. The ends shall have a knuckled selvage at the bottom and a barbed
selvage at the top. The fabric shall conform to M 181. Type I fabric shall meet Class D coating. Vinyl coated
steel shall meet F 668, Class 2B thermally fused. Vinyl color shall be warm gray or black as specified.
914.01.01 Fence Fabric for Super Silt Fence. Galvanized fabric for super silt fence shall meet 914.01, except
that it shall be woven from No. 9 gauge wire having a Class C coating. The fabric shall be 42 in. high.

914.02 TIE WIRES, LINE POST CLIPS, TENSION WIRES, AND TENSION WIRE CLIPS

M 181. The galvanized coating shall have a minimum weight of 1.2 oz/ft2. When used with aluminum coated
steel fabric; these items shall be coated with aluminum at a minimum weight of 0.40 oz/ft2. The tension wire
used with polyvinyl chloride (PVC) coated steel fabric shall have the same coating thickness and color
requirements as the fence fabric.

914.03 POSTS, BRACES, FITTINGS, AND HARDWARE

M 181. When PVC coating is specified, PVC shall be thermally fused and bonded. The PVC thickness shall be
10 to 15 mil except that bolts, nuts, and washers shall be metallic coated steel. Polyester powder coating
material for galvanized metal meeting 465.03.02(b) may be used in lieu of PVC.
Round posts shall meet industry standards for Class 1 or 2.

914.04 GATES

The fabric used for gates shall be identical to the fencing fabric. The gate frame and other hardware shall meet
914.02 and 914.03. When the gate frame is PVC coated, movable fittings shall be field coated with a PVC
coating specifically prepared for this purpose.

914.05 BARBED WIRE

A 121. The barbed wire shall be 12-1/2 gauge with four point round barbs at 5 in. spacing and Class 3 coating.
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915 PRODUCTION PLANTS
915.01 GENERAL

These specifications are applicable to all batching and proportioning plants.
915.01.01 Approval. The plant from which the Contractor proposes to obtain material shall be approved by
the Office of Materials Technology (OMT) before starting deliveries.
915.01.02 Lead Time. Notify OMT at least two working days prior to the start of operations. OMT shall be
kept informed of plant operational procedures and be notified when a change is planned. Inspectors shall have
safe access to all areas of the plant for the performance of their duties. All equipment, tools, machinery, and
parts of the plant shall be maintained in a satisfactory working condition at all times.
915.01.03 Storage. The storage and handling of aggregates in stockpiles and bins shall be done in a manner
that will prevent segregation, intermingling, and contamination by foreign material or equipment. Bins
discharging to feeder systems shall be equipped with accessible calibrated devices to vary the quantity of
material being fed.
915.01.04 Measuring Devices. Measuring devices shall meet the current edition of the National Institute of
Standards and Technology Handbook 44, except as modified by Table 915. The producer shall provide all
personnel and equipment for calibrating measuring devices.
Before the plant starts any proportioning operation, and at least once each year thereafter, all measuring
devices, meters, dispensers, test weights, and other measuring devices shall be inspected, tested, and certified
to be in proper operating condition by an approved testing agency. During the period of operation, all
measuring devices, meters, dispensers, and other measuring devices shall be tested monthly and certified for
accuracy and operating condition by the producer or an approved testing agency. Any weighing device by
which materials are sold by weight as a basis of payment shall be tested monthly and certified by an approved
testing agency. The Engineer shall be notified at least two working days in advance of monthly scale
inspections. The certifications shall state capacities, minimum graduations, loads applied, degree of accuracy,
and magnitude.
Balance and zero conditions of scales shall be checked daily, and at any other time requested by OMT. The
Engineer may, at any time, direct that any measuring device be tested by the producer or an outside agency if
there is any doubt about the accuracy of the measuring device. Certificates of inspection shall be posted in a
prominent place in the plant, and a copy shall be promptly submitted to the Engineer.
Production plant tolerances shall meet the following table:

TABLE 915

MATERIAL *MAINTENANCE
TOLERANCE

UNIT OF
MEASURE

Aggregate 0.2% Weight

Portland Cement or Blended Hydraulic Cement of Ground Iron Blast Furnace Slag or
Fly Ash

0.2% Weight

Asphalt 0.2% Weight or Volume

Water 1.5% Weight or Volume

Additives 0.5% Weight or Volume

∗Maintenance tolerance shall be the specified percent of the total capacity of the scale or the smallest scale
graduation, whichever is greater.

2019 Standard Specifications for Construction and Materials



http://www.roads.maryland.gov/OMT/msmt453.pdf


http://www.roads.maryland.gov/OMT/msmt251.pdf
mailto:superpave@mdot.maryland.gov
http://www.roads.maryland.gov/OMT/msmt735.pdf




http://www.roads.maryland.gov/OMT/msmt558.pdf


mailto:concrete@mdot.maryland.gov


http://www.roads.maryland.gov/OMT/msmt254.pdf


http://www.roads.maryland.gov/OMT/msmt562.pdf


http://www.roads.maryland.gov/OMT/msmt562.pdf




mailto:concrete@mdot.maryland.gov


916 SOIL AND SOIL AGGREGATE BORROW 653

916 SOIL AND SOIL AGGREGATE BORROW
916.01 BORROW EXCAVATION

A soil or soil aggregate mixture meeting the following:
Maximum dry density and optimum moisture content of the material per T 180, Method C unless the material
has more than 35 percent retained on the No. 4 sieve, in which case Method D shall be used. Material with a
maximum dry density of less than 100 lb/ft3 is unsatisfactory and shall not be used in embankments.
Potentially expansive materials, such as steel slag, are prohibited.
Refer to the Recycled Materials Special Provisions located elsewhere in the Contract Documents.

BORROW REQUIREMENTS

Class Borrow Max Dry Density
Minimum P.C.F. T

180

LL Maximum T
89

PI Maximum T
90

Gradation
Requirements T 88

Reference MSMT
Soil Classification

Reference
AASHTO

Classification

Select Borrow 105 34 7 30% max passing
No. 200 sieve

A-2,A-3, A-2-4 A-1-a, A-1-b, A-3,
A-2-4

Capping Borrow 105 34 7 30% max passing
No. 200 sieve1

A-2,A-3, A-2-4 A-1-a, A-1-b, A-3,
A-2-4

Modified
Borrow

125 30 9 50% min retained
on No. 4 sieve

Any material except
A-5

A-2-4, A-42

Common
Borrow

100 N/A N/A N/A N/A N/A

Clay Core3 1004 N/A N/A 30% min passing
No. 200 sieve

N/A N/A

1When material has no liquid and plastic limit and the amount of material passing the No. 4 sieve and retained on the No. 10 sieve is less than 10
percent of the total sample mass, the material shall have at least 15 percent passing the No. 200 sieve.
2 A-4 material must be a manufactured product.
3 Unified Soil Classification GC, SC, CH, or CL free of roots, stumps, wood, rubbish or other objectionable materials.
4Test per T-99-C
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917 MISCELLANEOUS PROTECTIVE
COATINGS
917.01 EPOXY PROTECTIVE COATINGS FOR CONCRETE

Protective coatings shall be two component epoxy systems for use in conjunction with concrete. One
component shall be a clear or pigmented condensation product of the reaction of epichlorohydrin with
bisphenol A, the resin of which shall be composed of 100 percent reactive constituents. The other component
shall be a clear polyamide hardener.
The producer shall submit a sample of each component for laboratory analysis. The sample shall be coded as
the original sample. The original and all subsequent samples shall conform to the following:

TEST PROPERTY TEST METHOD SPECIFICATION LIMITS

Pot Life, hr min Fed. Spec TT-C-535 8

Color AMS-STD-595A Gray No. 26440

Dry Film Thickness      1st coat, mil min

2nd coat, mil min

D 1005 2

3

Sagging D 4400 Must pass test for Recommended film Thickness

Flexibility Federal Spec TT-P-115 Must not crack, check or delaminate

Infrared Spectrogram Equipment Manufacturer's Procedure Each component shall match original sample

Tensile Strength, psi min MSMT 609 [1] 400

917.02 FUSION BONDED EPOXY POWDER COATINGS FOR STEEL

A775. The epoxy protective coating shall be a one-coat, heat curable, thermosetting powdered coating that is
electrostatically applied on metal surfaces as specified. For reinforcement steel, the color shall be bright, in
order to contrast with the normal color of reinforcement and rust (e.g. orange, red, green, yellow etc. and not
brown or any color in the rust family). Reinforcement steel coated before fabrication shall have all hairline
cracks and minor damage on fabrication bends patched, even if there is no bond loss. Select epoxy coating
material from the Qualified Products List (QPL) [2] maintained by the Office of Materials Technology (OMT).
917.02.01 Touch Up System. D3963. Material used for the touch up system shall be a two part epoxy system
designated and color matched for patching the epoxy coating used.
Patching material shall be available through the manufacturer of the epoxy powder. The patching material
shall be fully cured one hour after application at 35 F ambient.
917.02.02 Certification. The manufacturer shall furnish certification as specified in TC-1.03.
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917.03 FUSION BONDED POLYESTER POWDER

917.03.01 Materials. The polyester powder shall be super durable TGIC (Triglycidyl Isocyanurate) polyester
conforming to 917.03.03. The polyester powder shall be selected from the QPL maintained by OMT.
917.03.02 Polyester Qualification Requirements. The following physical tests will only be required to
qualify the polyester, and will not be required for certification:

TEST
PROPERTY

TEST METHOD SPECIFICATION LIMITS

Abrasion
Resistance

D 1044 - Taber Abraser CS-10, 1000 gm load, 1000 cycles, 100 mg max weight loss

Adhesion D 3359, Method A (Bonderite 1000 panel) Rating 5A

Gloss D 525, 60° initial 30 - 45 per AMS-STD-595A

Hardness D 3363 Min 2H - No gouge

Impact D 2794 Pass 80 in. lb

Salt Spray
Resistance

B 117, D 1654 1000 hr (Bonderite 1000 panel) Table 2, Rating 7

Thickness G 12 7 ± 2 mills

Color E 1331 or E 1338 As specified in the Contract Documents from
AMS-STD-595A Color No. 20040

Infrared
Spectrogram

Equipment manufacture's procedures Manufacturer's IR

Weather
Resistance

D4587, test condition D. Test shall be conducted with a UVA
lamp (340 nm peak) for 1000 hr

50% min gloss retention

Specific Gravity D 5965 Manufacturer's result

Chloride
Permeability

A775, A 1.3.4 <0.0001M

917.03.03 Certification. The polyester powder manufacturer shall furnish production batch certification as
specified in TC-1.03 showing conformance to the following:

TEST PROPERTY TEST METHOD SPECIFICATION LIMITS

Infrared Spectrogram D 2621 Match Qualification sample

Taber Abrasion Resistance, mg loss, max D 4060 100

Specific gravity D 5965 (Method A) Qualification sample ± 0.02

Color E 1331 or E 1338 Match AMS-STD-595A color no. specified in Contract Documents

917.03.04 Acceptance. Acceptance will be based on the quality control test results required on the
manufacturer’s certification. The coating applicator shall be responsible for reviewing certifications to ensure
conformance to TC-1.03. The coating applicator shall also maintain a file of all reviewed certifications.
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917.04 ANTI-GRAFFITI PROTECTIVE COATINGS

The manufacturer shall provide certification for all anti-graffiti protective coatings material per TC-1.03.
917.04.01 Materials. Use any product that meets specifications limits described below.

LABORATORY TESTING

TEST PROPERTY TEST
METHOD

SPECIFICATION LIMITS

Graffiti Resistance (solvent cleanable) Complete removal of
solvent-based acrylic, polyurethane, and alkyd spray paint; after

exposure; and recleanability

D6578 Cleanability Level 8, 9, or 10

VOC (EPA rule 40 CFR 59) D3960 Less than specified limits of local, state, or federal codes and
regulations

Fluid Resistance, Spot Test using Paint Thinner and Gasoline D1308 No blistering, discoloration, softening or adhesion loss

Set-to-Touch Time D 1640* 4 hr. maximum

Dry-Through Time D 1640* 24 hr. maximum

Adhesion D6677 Passes, Rating 8

Outdoor Weathering Exposure (solvent and water cleanable) D6578 No blistering, cracking, checking, chalking, or delamination;
color change less than 2# Delta E CIE LAB units: Retention of

60°Gloss ratio >=.90

Lab-Accelerated Weathering Exposure, Cycle 2, UV light, 2000
cycles

D 4587 No visible color change and loss of gloss, and no film erosion
and cracking

Standard Outdoor Exposure, outdoor exposure of 6 months
minimum

G 7 No visible color change and loss of gloss, and no film erosion
and cracking

MEK Resistance D4752 min 4.

Breathability: D 1653 >95% water vapor transmission.

∗3 mil wet film tested at 77 degrees
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918 TRAFFIC BARRIERS
918.00 CERTIFICATION

The manufacturer shall furnish certification as specified in TC-1.03.

918.01 TRAFFIC BARRIER W BEAM/THRIE-BEAM

M 180, Type II or VI for rail elements and end treatments. Coat galvanized rail and end treatment elements
designated for fusion bonded polyester powder coating in accordance with Section 465. Galvanized rail and
end treatments to be fusion bonded powder coated shall be fabricated and have holes punched prior to being
hot dipped galvanized.

918.02 TRAFFIC BARRIER POSTS

A36 for steel and M 111 for galvanized coating. Coat galvanized post elements designated for fusion bonded
polyester powder coating in accordance with Section 465. Galvanized posts to be fusion bonded powder
coated shall be fabricated and have holes punched prior to being hot dipped galvanized.

918.03 HARDWARE FOR TRAFFIC BARRIERS

M 183 for quality of steel and M 232 for galvanized coating.

918.04 TIMBER RAIL AND POSTS

M 168.

918.05 WIRE ROPE

Federal Specification RR-W-410, Type I, General Purpose, Class 2, 6 by 19, improved plow steel, fiber core.
The individual wire strands shall have a zinc coating of 0.8 oz/ft2 when tested per T 65.
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920 LANDSCAPING MATERIALS
920.01 SOILS

Topsoil, Subsoil, and Bioretention Soil Mix shall conform to requirements of this section. Soils shall be
sampled, tested and approved by the Soils and Aggregates Technology Division of the Office of Materials
Technology, or by other approved tests or laboratories. Soils shall be amended as specified by the Nutrient
Management Plan (NMP).
920.01.01 Existing Topsoil and Salvaged Topsoil.

(a) Existing Topsoil. Existing topsoil is the surface material of existing landscaped areas on SHA
property that will be used for seeding or other landscape construction without excavation or significant
grading.
(b) Salvaged Topsoil. Salvaged topsoil is the surface material of existing landscaped areas on SHA
property that will be used for seeding or other landscape construction after being excavated, stockpiled,
and placed in designated areas.
(c) Composition. Existing topsoil and salvaged topsoil shall conform to the following:

COMPOSITION - EXISTING TOPSOIL & SALVAGED TOPSOIL

TEST
PROPERTY

TEST1

METHOD

TEST VALUE AND AMENDMENT

Prohibited
Weeds

— Free of live stems or roots of Shattercane, Johnsongrass, Canada Thistle, Bull Thistle, Plumeless Thistle, Musk
Thistle, Common Reed and Japanese Knotweed when inspected before transportation.

Debris — 1.0 % or less by weight of cement, concrete, asphalt, crushed gravel or construction debris when inspected.

Grading
Analysis

R-58 Sieve Size Passing by Weight Minimum %

2 in. 100

No. 4 90

No. 10 80

Textural
Analysis

T-88 Particle % Passing by Weight

Size mm Minimum Maximum

Sand 2.0 – 0.050 15 77

Silt 0.050 – 0.002 Combined Silt and Clay 23 80

Clay less than 0.002 30

Soil pH ASTM D
4972

pH of 4.8 to 7.6. Apply limestone to Existing Topsoil and Salvaged Topsoil with pH 4.8 to 6.1 per NMP. Apply
sulfur to Existing Topsoil and Salvaged Topsoil with pH 7.1 to 7.6 per NMP.

Organic Matter T-267 1.0 to 8.0 percent OM by weight. Apply compost to Existing Topsoil and Salvaged Topsoil with 1.0 to 3.7
percent OM per NMP.

Nutrient
Content

— Administration will assess. Apply fertilizer per NMP for nitrogen requirement and optimum fertility index values
(FIV) for phosphorus and potassium.

Soluble Salts EC 1:2 (V:V) 800 ppm (1.25 mm hos/cm) or less. Apply gypsum to Existing Topsoil and Salvaged Topsoil with 500 to 800
ppm (0.78 to 1.25 mhos/cm) per NMP.

Harmful
Materials

— Topsoil shall not contain substances in concentrations that are harmful to human health, water quality, or plant
growth. Industrial waste such as ash, slag, raw sludge, or similar materials shall not be soil components.
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951.07.02 SRPM Adhesive. M 237, Type IV. Use to fasten the SRPM holders and Direct SRPMs to the
pavement as specified. Rapid set adhesives shall not be used. The surface of all marker lenses shall be free of
gloss or substances that will inhibit bonding of the adhesive.
951.07.03 SRPM Holders.

(a) Steel Casting. D4380. A 536, Grade 80-55-06, hardened to 51 to 55 RC per E18. Casting
dimensions shall be a minimum of 9.25 x 5.86 x 1.69 in. and shall not exceed 10.5 x 7.25 x 1.69 in.
Steel holders shall be capable of holding the marker above the pavement. Both ends of the steel holder
shall be shaped to deflect a snow plow blade. The bottom of the steel holder shall incorporate two
parallel keels and an accurately shaped web designed to fit into a grooved surface. The installed height
shall not exceed 0.25 in. above the road surface.
The surface of the keel and web shall be free of scale, dirt, oil, grease or any other substance that may
reduce its bond to the epoxy adhesive. The casting shall be imprinted with the manufacturer’s name and
the model number.
(b) Polycarbonate. A polycarbonate plastic material with dimensions of 5.00” x 3.00” x 0.70” capable
of holding a SRPM lens recessed in a 1/8” groove below the pavement surface. The polycarbonate
holder shall have tabs capable of extending out onto the pavement for the purpose of proper positioning.
The surface of the housing shall be free of dirt, oil, grease or any other substance that may reduce its
bond to the epoxy adhesive.

951.07.04 Reflector Lens Adhesive. Used to fasten the reflector lens to the holder in accordance with the
manufacturer’s recommendations.
951.07.05 Non Snowplowable Raised Markers. D 4280. NSRPMs. shall be comprised of materials with
adequate chemical, water and UV resistance for the intended use and shall conform as specified. The reflector
lens shall contain one or two prismatic reflective faces to reflect incident light from opposite directions. The
reflector lens shall be in the shape of a shallow frustum of a pyramid. The bottom of the reflector lens shall be
equipped with either a pressure-sensitive elastomeric pad to permit its attachment to the surface or be capable
of being installed using a hot bitumen adhesive per the manufacturer’s recommendations.
951.07.06 Field Evaluation. SRPMs shall be evaluated on the National Transportation Product Evaluation
Program’s (NTPEP) North Test Deck. NSRPMs may be field evaluated on any NTPEP Test Deck. SRPMs and
NSRPMs that perform satisfactorily throughout the evaluation period will be placed on the Administration’s
Qualified Products List (QPL). Random testing of samples will be performed and conformance will be
determined by the Office of Materials Technology (OMT).
951.07.07 Quality Assurance Sampling. Refer to 549.03.02.
951.07.08 Material Shipment. SRPMs and NSRPMs shall be shipped in containers sealed by the
manufacturer. The label on each container shall include the following.

(a) Manufacturer’s Name.
(b) Place of Manufacture.
(c) Color of Material and Component Type.
(d) Date of Manufacture (month-year).
(e) Batch and Lot Identification Number.
(f) Size/quantity of lot represented.

951.07.09 Certification. Furnish certification for all SRPMs and NSRPMs per TC-1.03. All SRPMs and
NSRPMs supplied shall conform to the identical composition of the samples submitted for NTPEP evaluation.
Identify SRPMs and NSRPMs by referring to the code used on the test deck SRPMs and NSRPMs that fail to
conform will be rejected.
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The manufacturer shall also provide the following.
(a) Material Safety Data Sheets for all materials submitted for testing and use.
(b) A facility capable of producing the SRPMs and RPMs in the quantity and quality required.
(c) A laboratory capable of performing the required tests; subject to Administration approval.

951.08 REMOVABLE PAVEMENT MARKING TAPE.

Removable pavement marking tape shall remain in place on the pavement surface without being displaced by
traffic or affected by weather conditions. The tape shall be capable of being removed without the use of heat,
solvents, grinding, or sand blasting and shall not leave an objectionable residue.
The tape shall be of good appearance and free from cracks. Edges shall be true, straight and unbroken. Line
tape shall be in rolls having no more than three splices per 150 ft of length. All tape shall be packaged in
conformance with accepted commercial standards and have a minimum shelf life of one year.
Select Removable pavement marking tape from the Qualified Products List (QPL) [1].
Performance Requirements. The tape shall be applied in conformance with the manufacturer’s
recommendations to provide a neat, durable marking that will not flow or distort due to temperature. The tape
shall be weather resistant and show no signs of lifting, tearing, shrinkage or other indications of poor adhesion
that may reduce its useful life. The tape shall be capable of being removed without tearing into small pieces.
951.08.01 White and Yellow Tape. Removable pavement marking tape shall conform to the requirements of
MdMUTCD and the following:

(a) Composition. The tape shall consist of a mixture of polymeric materials, pigment, and glass beads
distributed uniformly throughout the surface.
(b) Glass Beads. 951.09. Glass beads shall not contain more than 200 parts per million when tested in
accordance with EPA Methods 3052, 6010B and 6010C.
(c) Color. The color of the tape shall match AMS-STD-595A color number 37925 - White and color
number 38907 - Yellow.
(d) Retroreflectivity. The minimum retroreflectivity shall be 500 mcd/lux/sq./m. for white tape and 300
mcd/lux/sq./m. for yellow tape.
(e) Frictional Resistance. E 303. The British Pendulum Number shall be a minimum of 50.

951.08.02 Blackout Tape. Blackout tape shall conform to the requirements of the MdMUTCD and the
following:

(a) Composition. Blackout tape shall consist of a mixture of high quality polymeric materials, pigments,
and inorganic fillers distributed throughout its cross sectional area, with a matte black non-reflective
surface and shall not contain metallic foil. The tape shall be pre-coated with a pressure sensitive
adhesive. A nonmetallic medium shall be incorporated to facilitate removal.
Patterned tapes shall have a minimum of 20 percent of the total surface area raised and coated with
nonskid particles. The channels between the raised areas shall be substantially free of
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WHITE Color No. 37925 YELLOW Color No. 38907

X Y X Y

Standard Chip 0.310 0.330 0.480 0.450

Delta Tolerance ± 0.020 ± 0.020 ± 0.030 ± 0.030

particles.
(b) Color. The color of the blackout tape shall match AMS-STD-595A color number 37038 – Black, or
as approved.
(c) Frictional Resistance. E 303. The British Pendulum Number shall be a minimum of 50.

951.08.03 Qualification. Manufacturers desiring to have their tape approved for Administration use shall have
their products evaluated on the NTPEP North Test Deck. Materials meeting the requirements and performing
satisfactorily throughout the evaluation period will be placed on the QPL. Only NTPEP evaluated products
will be considered candidates for selection, unless otherwise waived. The Office of Materials Technology will
determine qualification.
951.08.04 Certification. TC-1.03. The manufacture shall certify that any pavement marking material batch
supplied conforms to all specifications and that the material supplied conforms to the identical formulation as
the samples submitted for evaluation on the NTPEP North test deck. The formulas shall be identified by
referring to the code used on the deck. Nonconforming materials will be rejected.
Certification shall also contain the following:

(a) Manufacturer’s name.
(b) Place (address) of manufacture.
(c) Color of material.
(d) Date of manufacture (month-day-year).
(e) Lot or batch identification.
(f) Batch/ lot size.
(g) Material Safety Data Sheets.

951.08.05 Quality Assurance. Random samples may be taken on the project and evaluated for conformance
with these specifications. Nonconformance may result in suspension from the certification program until
conformance is reestablished.
951.08.06 Production Facility.

(a) The manufacturer shall have a facility capable of producing the tape in the quantity and quality
required; subject to Administration approval.
(b) The manufacturer shall have a laboratory capable of performing the required tests; subject to
Administration approval.

951.08.07 Packaging. Packaging shall conform to the manufacturer’s shipping requirements to prevent
damage during handling and delivery. Installation instructions shall be included with all shipments. The
shipping package shall be marked with the following:

(a) Description of item.
(b) Date of manufacture.
(c) Successful Bidder’s Name.
(d) Purchase Order Number.
(e) Lot Number.
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(f) Color.

951.09 GLASS BEADS.

Glass beads applied to the surface of liquid pavement markings shall conform to the following.
951.09.01 Requirements. M 247, Type II. Reflective glass beads shall conform as specified and shall be
coated for moisture proofing and adhesion with the following exceptions:

(a) MSMT 211 [3]. The refractive index shall be 1.50 minimum.
(b) D 1155. Beads shall have a minimum average roundness of 80 percent.
(c) EPA Method 3052, 6010B and 6010C. Beads shall contain no more than 200 parts per million
arsenic or lead.

951.09.02 Certification. TC-1.03. The manufacturer shall provide certification that the glass beads supplied
conform as specified. The manufacturer shall also provide Material Safety Data Sheets for all materials
submitted for certification. Certification shall also include the following:

(a) Manufacturer’s name.
(b) Place (address) of manufacture.
(c) Specification reference.
(d) Lot or batch identification.
(e) Size of lot/batch.

951.10 POLYUREA PAVEMENT MARKING MATERIALS.

Polyurea pavement marking materials shall consist of a 100 percent solids two-component system.
951.10.01 Physical Components.

(a) Composition. The polyurea coating shall be formed by the reaction of two components (Part A and
Part B).

(1) At least one component shall be composed of secondary amines, pigments and fillers as
needed to meet performance requirements of this specification.
(2) The two components shall be formulated so they cure properly cure when mixed at a
volumetric ratio of two volumes of Part A and one volume of Part B (2:1).
(3) The components shall not contain appreciable amounts of volatile diluents. The polyurea
coating shall be essentially a 100 percent solids product.
(4) The polyurea coating materials shall be manufactured without the use of lead chromate
pigments or other similar, lead-containing chemicals.
(5) The white polyurea shall contain not less than 16 percent by weight rutile titanium dioxide
pigment to ensure adequate opacity, hiding power and reflective properties.

Store the binder components in a cool, dry, well ventilated area indoors 40 F to 100 F (4 C to 38 C). Use
within 12 months of receipt.

(b) Pigment. D 476.
(1) Component A - White shall consist of Type II Rutile Titanium Dioxide only. No extender
pigments are permitted.
(2) Component A - Yellow shall consist of yellow pigments and tinting colors proportioned to
produce the color specified in 951.10.03(b). Titanium dioxide used in Component A -Yellow shall
conform to Type II Rutile.
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951.10.02 Restrictions.The combined total of heavy metals listed in CFR 40, Section 261.24, Table 1, shall
not exceed 100 ppm when tested by X-Ray Fluorescence, ICP, or comparable method capable of this level of
detection.
951.10.03 Mixed Composition.

(a) Mixing Ratio. The ratio for mixing the polyurea pavement marking material according to the
manufacturer's recommendations is 2:1. The ratio shall not vary more than 2.5 percent.
(b) Color - White and Yellow:

(1) Production. The color of the cured production polyurea material film of the production
sample shall match the specified color chips conforming to Federal Standard 595 when compared
visually or by instrumental measurement.
(2) Control. Control color matching determinations will be made using a Pacific Scientific Color
Machine at an observation angle of 2 degrees, and the C.I.E. Chromatically Coordinate Color
Matching System under light source Illuminate C, with the following tolerances permitted
between the standard chip and the cured epoxy film sample:

WHITE Color No. 37925 YELLOW Color No. 38907

X Y X Y

Standard Chip 0.310 0.330 0.480 0.450

Delta Tolerance ± 0.020 ± 0.020 ± 0.030 ± 0.030

951.10.04 Color and Weathering Resistance: The mixed polyurea compounds, both white and yellow, when
applied to 3 in. x 6 in. aluminum panels at 15 1 mil in thickness with no glass beads or elements and exposed
for 500 hours in a Q.U.V. Environmental Testing Chamber, as described in ASTM-G154, Cycle #1, shall
conform to the minimum requirements. Color shall not change appreciably.
951.10.05 Track-Free Time. D711. The polyurea marking material shall reach a track-free condition in 10
minutes or less for a 15 mil thickness when tested as specified. The track-free time shall not increase
substantially with temperature decreasing to 30 F.
951.10.06 Adhesion to Concrete. ACI Method 503. The polyurea coating shall have such a high degree of
adhesion to the concrete test specimen that the specimen shall exhibit a substantial failure when tested. The
prepared specimens shall be conditioned at room temperature (75 F 2 F) for a minimum of 24 hours and
maximum of 72 hours prior to testing.
951.10.07 Adhesion to Asphalt. ACI Method 503. The polyurea coating shall have such a high degree of
adhesion to the asphalt test specimen that the specimen shall exhibit a 100 percent failure when tested. The
prepared specimens shall be conditioned at room temperature (75 F  2 F) for a minimum of 24 hours and
maximum of 72 hours prior to testing.
951.10.08 Qualification. Manufacturers desiring to have their materials approved for Administration use shall
have their products evaluated on either a NTPEP Northern Test Deck, a test deck in Maryland or other state’s
test deck data unless otherwise waived. Modifications to previously approved products may be accepted for
qualification. The Office of Materials Technology will determine qualification.
951.10.09 Material Acceptance. The manufacturer shall provide access to the Administration’s representative 
for collecting samples from each production batch prior to shipment. The samples shall be sent to the 
Administration’s laboratory for QA testing. Each sample shall be accompanied by certification per TC-1.03 
and as specified. Production batch samples will be subject to random tests, such as but not limited to, X ray 
spectroscopy, infrared spectroscopy, ultraviolet spectral analysis, and atomic absorption spectroscopy. The 
Administration will determine conformance with the requirements. Approval will be required before a batch or
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a portion of a batch is shipped.
Take random samples on the project in conformance with the Frequency Guide of the Materials Quality
Assurance Manual and test as specified. Non-conformance may result in the suspension from the certification
program until qualification is reestablished.
951.10.10 Certification. The manufacturer shall certify that any pavement marking batch supplied conforms
to all specifications in TC 1.03 and provide a statement certifying that any paint supplied is identical in
composition to the material submitted for NTPEP testing. The same code name used on the test deck must
identify the product. Failure to certify will be grounds for product batch rejection.
Certification shall also include the following:

(a) Manufacturer’s name.
(b) Manufacturer’s address.
(c) Material color.
(d) Manufacture date (mm-dd-yy).
(e) Lot or batch identification number.
(f) Lot/batch size.
(g) Material Safety Data Sheets.

951.10.11 Production Facility.

(a) The manufacturer shall provide a facility capable of producing thermoplastic pavement markings in
the quantity and quality specified; subject to Administration approval.
(b) The manufacturer shall provide a laboratory capable of performing the required tests, subject to
Administration approval.

951.10.12 Packaging. Label each container with the following:
(a) Manufacturer's Name.
(b) Manufacturer’s address.
(c) Material color and component type, if applicable.
(d) Manufacture date (mm-yy).
(e) Lot or batch identification number.
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